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<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 1209 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 1 

atggacgcgg ctacgacaag agttggcctc accgacttga cgtttcgttt gctacgagag 60 
tctttcgccg atgcggtgtc gtgggtggct aaaaatctgc cagccaggcc cgcggtgccg 120 
gtgctctccg gcgtgttgtt gaccggctcg gacaacggtc tgacgatttc cggattcgac 180 
tacgaggttt ccgccgaggc ccaggttggc gctgaaattg tttctcctgg aagcgtttta 24 0 



2 



gtttctggcc gattgttgtc cgatattacc cgggcgttgc ctaacaagcc cgtagacgtt 
catgtcgaag gtaaccgggt cgcattgacc tgcggtaacg ccaggttttc gctaccgacg 
atgccagtcg aggattatcc gacgctgccg acgctgccgg aagagaccgg attgttgcct 
gcggaattat tcgccgaggc aatcagtcag gtcgctatcg ccgccggccg ggacgacacg 
ttgcctatgt tgaccggcat ccgggtcgaa atcctcggtg agacggtggt tttggccgct 
accgacaggt ttcgcctggc tgttcgagaa ctgaagtggt cggcgtcgtc gccagatatc 
gaagcggctg tgctggtccc ggccaagacg ctggccgagg ccgccaaagc gggcatcggc 
ggctctgacg ttcgtttgtc gttgggtact gggccggggg tgggcaagga tggcctgctc 
ggtatcagtg ggaacggcaa gcgcagcacc acgcgacttc ttgatgccga gttcccgaag 
tttcggcagt tgctaccaac cgaacacacc gcggtggcca ccatggacgt ggccgagttg 
atcgaagcga tcaagctggt tgcgttggta gctgatcggg gcgcgcaggt gcgcatggag 
ttcgctgatg gcagcgtgcg gctttctgcg ggtgccgatg atgttggacg agccgaggaa 
gatcttgttg ttgactatgc cggtgaacca ttgacgattg cgtttaaccc aacctatcta 
acggacggtt tgagttcgtt gcgctcggag cgagtgtctt tcgggtttac gactgcgggt 
aagcctgcct tgctacgtcc ggtgtccggg gacgatcgcc ctgtggcggg tctgaatggc 
aacggtccgt tcccggcggt gtcgacggac tatgtctatc tgttgatgcc ggttcggttg 
ccgggctga 



300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1209 



<210> 2 
<211> 1158 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 2 

gtgtacgtcc gtcatttggg gctgcgtgac ttccggtcct gggcatgtgt agatctggaa 60 

ttgcatccag ggcggacggt ttttgttggg cctaacggtt atggtaagac gaatcttatt 120 

gaggcactgt ggtattcgac gacgttaggt tcgcaccgcg ttagcgccga tttgccgttg 180 

atccgggtag gtaccgatcg tgcggtgatc tccacgatcg tggtgaacga cggtagagaa 240 

tgtgccgtcg acctcgagat cgccacgggg cgagtcaaca aagcgcgatt gaatcgatca 300 

tcggtccgaa gtacacgtga tgtggtcgga gtgcttcgag ctgtgttgtt tgcccctgag 360 

gatctggggt tggttcgtgg ggatcccgct gaccggcggc gctatctgga tgatctggcg 420 

atcgtgcgta ggcctgcgat cgctgcggta cgagccgaat atgagagggt gttgcgccag 4 80 

cggacggcgt tattgaagtc cgtacctgga gcacggtatc ggggtgaccg gggtgtgttt 54 0 

gacactcttg aggtatggga cagtcgtttg gcggagcacg gggctgaact ggtggccgcc 60 0 

cgcatcgatt tggtcaacca gttggcaccg gaagtgaaga aggcatacca gctgttggcg 660 

ccggaatcgc gatcggcgtc tatcggttat cgggccagca tggatgtaac cggtcccagc 72 0 

gagcagtcag atatcgatcg gcaattgtta gcagctcggc tgttggcggc gctggcggcc 780 

cgtcgggatg ccgaactcga gcgtggggtt tgtctagttg gtccgcaccg tgacgaccta 840 

atactgcgac taggcgatca acccgcgaaa ggatttgcta gccatgggga ggcgtggtcg 900 

ttggcggtgg cactgcggtt ggcggcctat caactgttac gcgttgatgg tggtgagccg 960 

gtgttgttgc tcgacgacgt gttcgccgaa ctggatgtca tgcgccgtcg agcgttggcg 1020 

acggcggccg agtccgccga acaggtgttg gtgactgccg cggtgctcga ggatattccc 1080 

gccggctggg acgccaggcg ggtgcacatc gatgtgcgtg ccgatgacac cggatcgatg 1140 

tcggtggttc tgccatga 1158 

<210> 3 
<211> 2145 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 3 



atgggtaaaa acgaggccag aagatcggcc ctggcgcccg atcacggtac agtggtgtgc 
gaccccctgc ggcgactcaa ccgcatgcac gcaacccctg aggagagtat tcggatcgtg 
gctgcccaga aaaagaaggc ccaagacgaa tacggcgctg cgtctatcac cattctcgaa 
gggctggagg ccgtccgcaa acgtcccggc atgtacattg gctcgaccgg tgagcgcggt 
ttacaccatc tcatttggga ggtggtcgac aacgcggtcg acgaggcgat ggccggttat 
gcaaccacag tgaacgtagt gctgcttgag gatggcggtg tcgaggtcgc cgacgacggc 



60 
120 
180 
240 
300 
360 
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cgcggcattc cggtcgccac ccacgcctcc ggcataccga ccgtcgacgt ggtgatgaca 42 0 

caactacatg ccggcggcaa gttcgactcg gacgcgtatg cgatatctgg tggtctgcac 480 

ggcgtcggcg tgtcggtggt taacgcgcta tccacccggc tcgaagtcga gatcaagcgc 54 0 

gacgggtacg agtggtctca ggtttatgag aagtcggaac ccctgggcct caagcaaggg 60 0 

gcgccgacca agaagacggg gtcaacggtg cggttctggg ccgaccccgc tgttttcgaa 660 

accacggaat acgacttcga aaccgtcgcc cgccggctgc aagagatggc gttcctcaac 72 0 

aaggggctga ccatcaacct gaccgacgag agggtgaccc aagacgaggt cgtcgacgaa 78 0 

gtggtcagcg acgtcgccga ggcgccgaag tcggcaagtg aacgcgcagc cgaatccact 84 0 

gcaccgcaca aagttaagag ccgcaccttt cactatccgg gtggcctggt ggacttcgtg 900 

aaacacatca accgcaccaa gaacgcgatt catagcagca tcgtggactt ttccggcaag 960 

ggcaccgggc acgaggtgga gatcgcgatg caatggaacg ccgggtattc ggagtcggtg 102 0 

cacaccttcg ccaacaccat caacacccac gagggcggca cccacgaaga gggcttccgc 1080 

agcgcgctga cgtcggtggt gaacaagtac gccaaggacc gcaagctact gaaggacaag 1140 

gaccccaacc tcaccggtga cgatatccgg gaaggcctgg ccgctgtgat ctcggtgaag 1200 

gtcagcgaac cgcagttcga gggccagacc aagaccaagt tgggcaacac cgaggtcaaa 1260 

tcgtttgtgc agaaggtctg taacgaacag ctgacccact ggtttgaagc caaccccacc 1320 

gacgcgaaag tcgttgtgaa caaggctgtg tcctcggcgc aagcccgtat cgcggcacgt 1380 

aaggcacgag agttggtgcg gcgtaagagc gccaccgaca tcggtggatt gcccggcaag 1440 

ctggccgatt gccgttccac ggatccgcgc aagtccgaac tgtatgtcgt agaaggtgac 1500 

tcggccggcg gttctgcaaa aagcggtcgc gattcgatgt tccaggcgat acttccgctg 1560 

cgcggcaaga tcatcaatgt ggagaaagcg cgcatcgacc gggtgctaaa gaacaccgaa 162 0 

gttcaggcga tcatcacggc gctgggcacc gggatccacg acgagttcga tatcggcaag 1680 

ctgcgctacc acaagatcgt gctgatggcc gacgccgatg ttgacggcca acatatttcc 1740 

acgctgttgt tgacgttgtt gttccggttc atgcggccgc tcatcgagaa cgggcatgtg 1800 

tttttggcac aaccgccgct gtacaaactc aagtggcagc gcagtgaccc ggaattcgca 1860 

tactccgacc gcgagcgcga cggtctgctg gaggcggggc tgaaggccgg gaagaagatc 192 0 

aacaaggaag acggcattca gcggtacaag ggtctaggtg aaatggacgc taaggagttg 1980 

tgggagacca ccatggatcc ctcggttcgt gtgttgcgtc aagtgacgct ggacgacgcc 204 0 

gccgccgccg acgagttgtt ctccatcctg atgggcgagg acgtcgacgc gcggcgcagc 2100 

tttatcaccc gcaacgccaa ggatgttcgg ttcctggatg tctaa 2145 

<210> 4 
<211> 2517 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 4 

atgacagaca cgacgttgcc gcctgacgac tcgctcgacc ggatcgaacc ggttgacatc 60 

gagcaggaga tgcagcgcag ctacatcgac tatgcgatga gcgtgatcgt cggccgcgcg 12 0 

ctgccggagg tgcgcgacgg gctcaagccc gtgcatcgcc gggtgctcta tgcaatgttc 180 

gattccggct tccgcccgga ccgcagccac gccaagtcgg cccggtcggt tgccgagacc 240 

atgggcaact accacccgca cggcgacgcg tcgatctacg acagcctggt gcgcatggcc 300 

cagccctggt cgctgcgcta cccgctggtg gacggccagg gcaacttcgg ctcgccaggc 360 

aatgacccac cggcggcgat gaggtacacc gaagcccggc tgaccccgtt ggcgatggag 42 0 

atgctgaggg aaatcgacga ggagacagtc gatttcatcc ctaactacga cggccgggtg 4 80 

caagagccga cggtgctacc cagccggttc cccaacctgc tggccaacgg gtcaggcggc 540 

atcgcggtcg gcatggcaac caatatcccg ccgcacaacc tgcgtgagct ggccgacgcg 600 

gtgttctggg cgctggagaa tcacgacgcc gacgaagagg agaccctggc cgcggtcatg 660 

gggcgggtta aaggcccgga cttcccgacc gccggactga tcgtcggatc ccagggcacc 720 

gctgatgcct acaaaactgg ccgcggctcc attcgaatgc gcggagttgt tgaggtagaa 780 

gaggattccc gcggtcgtac ctcgctggtg atcaccgagt tgccgtatca ggtcaaccac 840 

gacaacttca tcacttcgat cgccgaacag gtccgagacg gcaagctggc cggcatttcc 900 

aacattgagg accagtctag cgatcgggtc ggtttacgca tcgtcatcga gatcaagcgc 960 

gatgcggtgg ccaaggtggt gatcaataac ctttacaagc acacccagct gcagaccagc 1020 

tttggcgcca acatgctagc gatcgtcgac ggggtgccgc gcacgctgcg gctggaccag 1080 

ctgatccgct attacgttga ccaccaactc gacgtcattg tgcggcgcac cacctaccgg 114 0 

ctgcgcaagg caaacgagcg agcccacatt ctgcgcggcc tggttaaagc gctcgacgcg 1200 
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ctggacgagg tcattgcact gatccgggcg tcggagaccg tcgatatcgc ccgggccgga 1260 

ctgatcgagc tgctcgacat cgacgagatc caggcccagg caatcctgga catgcagttg 1320 

cggcgcctgg ccgcactgga acgccagcgc atcatcgacg acctggccaa aatcgaggcc 1380 

gagatcgccg atctggaaga catcctggca aaacccgagc ggcagcgtgg gatcgtgcgc 1440 

gacgaactcg ccgaaatcgt ggacaggcac ggcgacgacc ggcgtacccg gatcatcgcg 1500 

gccgacggag acgtcagcga cgaggatttg atcgcccgcg aggacgtcgt tgtcactatc 1560 

accgaaacgg gatacgccaa gcgcaccaag accgatctgt atcgcagcca gaaacgcggc 1620 

ggcaagggcg tgcagggtgc ggggttgaag caggacgaca tcgtcgcgca cttcttcgtg 1680 

tgctccaccc acgatttgat cctgttcttc accacccagg gacgggttta tcgggccaag 1740 

gcctacgact tgcccgaggc ctcccggacg gcgcgcgggc agcacgtggc caacctgtta 1800 

gccttccagc ccgaggaacg catcgcccag gtcatccaga ttcgcggcta caccgacgcc 1860 

ccgtacctgg tgctggccac tcgcaacggg ctggtgaaaa agtccaagct gaccgacttc 1920 

gactccaatc gctcgggcgg aatcgtggcg gtcaacctgc gcgacaacga cgagctggtc 1980 

ggtgcggtgc tgtgttcggc cggcgacgac ctgctgctgg tctcggccaa cgggcagtcc 2040 

atcaggttct cggcgaccga cgaggcgctg cggccaatgg gtcgtgccac ctcgggtgtg 2100 

cagggcatgc ggttcaatat cgacgaccgg ctgctgtcgc tgaacgtcgt gcgtgaaggc 2160 

acctatctgc tggtggcgac gtcagggggc tatgcgaaac gtaccgcgat cgaggaatac 2220 

ccggtacagg gccgcggcgg taaaggtgtg ctgacggtca tgtacgaccg ccggcgcggc 2280 

aggttggttg gggcgttgat tgtcgacgac gacagcgagc tgtatgccgt cacttccggc 234 0 

ggtggcgtga tccgcaccgc ggcacgccag gttcgcaagg cgggacggca gaccaagggt 2400 

gttcggttga tgaatctggg cgagggcgac acactgttgg ccatcgcgcg caacgccgaa 2460 

gaaagtggcg acgataatgc cgtggacgcc aacggcgcag accagacggg caattaa 2 517 

<210> 5 
<211> 1881 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 5 

atgaccaccc cttcccacct gtccgaccgc tacgaacttg gcgaaatcct tggatttggg 60 

ggcatgtccg aggtccacct ggcccgcgac ctccggttgc accgcgacgt tgcggtcaag 120 

gtgctgcgcg ctgatctagc ccgcgatccc agtttttacc ttcgcttccg gcgtgaggcg 180 

caaaacgccg cggcattgaa ccaccctgca atcgtcgcgg tctacgacac cggtgaagcc 240 

gaaacgcccg ccgggccatt gccctacatc gtcatggaat acgtcgacgg cgttaccctg 300 

cgcgacattg tccacaccga agggccgatg acgcccaaac gcgccatcga ggtcatcgcc 3 60 

gacgcctgcc aagcgctgaa cttcagtcat cagaacggaa tcatccaccg tgacgtcaag 420 

ccggcgaaca tcatgatcag cgcgaccaat gcagtaaagg tgatggattt cggcatcgcc 480 

cgcgccattg ccgacagcgg caacagcgtg acccagaccg cagcagtgat cggcacggcg 54 0 

cagtacctgt cacccgaaca ggcccggggt gattccgtcg acgcccgatc cgatgtctat 600 

tccttgggct gtgttcttta tgaagtcctc accggggagc cacctttcac cggcgactca 660 

cccgtctcgg ttgcctacca acatgtgcgc gaagacccga tcccaccttc ggcgcggcac 720 

gaaggcctct ccgccgacct ggacgccgtc gttctcaagg cgctggccaa aaatccggaa 780 

aaccgctatc agacagcggc ggagatgcgc gccgacctgg tccgcgtgca caacggtgag 840 

ccgcccgagg cgcccaaagt gctcaccgat gccgagcgga cctcgctgct gtcgtctgcg 900 

gccggcaacc ttagcggtcc gcgcaccgat ccgctaccac gccaggactt agacgacacc 960 

gaccgtgacc gcagcatcgg ttcggtgggc cgttgggttg cggtggtcgc cgtgctcgct 102 0 

gtgctgaccg tcgtggtaac catcgccatc aacacgttcg gcggcatcac ccgcgacgtt 1080 

caagttcccg acgttcgggg tcaatcctcc gccgacgcca tcgccacact gcaaaaccgg 1140 

ggcttcaaaa tccgcacctt gcagaagccg gactcgacaa tcccaccgga ccacgttatc 1200 

ggcaccgacc cggccgccaa cacgtcggtg agtgcaggcg acgagatcac agtcaacgtg 1260 

tccaccggac ccgagcaacg cgaaataccc gacgtctcca cgctgacata cgccgaagcg 1320 

gtcaagaaac tgactgccgc cggattcggc cgcttcaagc aagcgaattc gccgtccacc 1380 

ccggaactgg tgggcaaggt catcgggacc aacccgccag ccaaccagac gtcggccatc 1440 

accaatgtgg tcatcatcat cgttggctct ggtccggcga ccaaagacat tcccgatgtc 1500 

gcgggccaga ccgtcgacgt ggcgcagaag aacctcaacg tctacggctt caccaaattc 1560 

agtcaggcct cggtggacag cccccgtccc gccggcgagg tgaccggcac caatccaccc 162 0 

gcaggcacca cagttccggt cgattcagtc atcgaactac aggtgtccaa gggcaaccaa 1680 
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ttcgtcatgc ccgacctatc cggcatgttc tgggtcgacg ccgaaccacg attgcgcgcg 
ctgggctgga ccgggatgct cgacaaaggg gccgacgtcg acgccggtgg ctcccaacac 
aaccgggtcg tctatcaaaa cccgccggcg gggaccggcg tcaaccggga cggcatcatc 
acgctgaggt tcggccagtg a 



1740 
1800 
1860 
1881 



<210> 6 
<211> 1476 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 6 

atgaacgcct ctctgcgccg aatatcggtg accgtgatgg cgttgatcgt gttgctactg 60 

ctcaacgcga ccatgacgca ggtcttcacc gccgacgggc tgcgtgccga tccccgcaac 120 

cagcgagtgt tgctcgacga gtattcacgg cagcgcggcc agatcaccgc tggtggccaa 180 

ctgctggcgt actcggtagc caccgacggc cgctttcgtt tcctgcgggt ctatcccaat 240 

cctgaggtgt acgcgccggt taccggcttc tactccctgc gctattccag caccgcccta 3 00 

gaacgagccg aggacccgat attgaacggg tccgaccgcc gtctgttcgg ccgccggctg 360 

gccgacttct tcaccggtcg cgacccacgc ggcggtaatg tcgataccac gatcaacccg 420 

cgcattcagc aagccggctg ggacgcgatg cagcaaggct gctacgggcc ctgtaaggga 480 

gcggtggtcg cccttgagcc atcaaccggc aagattttgg cgttggtgtc ttctccgtcc 54 0 

tacgacccca acctgctggc gtcgcataac cccgaggtgc aggcgcaagc ctggcagcgg 600 

cttggcgaca atcccgcctc tccactgacc aaccgtgcca tctctgagac gtatccaccg 660 

ggttcgactt tcaaagtgat caccactgcg gccgcgctgg ccgccggggc caccgagacc 720 

gaacagctga ctgcggcgcc cacaattccg ttgccaggca gcaccgccca gctagagaac 780 

tacggcggtg cgccgtgcgg ggacgaaccc accgtgtcgc tgcgtgaggc attcgtcaaa 840 

tcatgcaaca ccgcattcgt ccagctgggc atccgcaccg gcgccgacgc cctgcgcagc 900 

atggcgcgcg cgttcggtct cgatagccca ccgcgcccaa ctccgctgca agtggcggaa 960 

tcaaccgtcg ggcctatccc ggacagcgcc gcactaggga tgaccagtat cggccaaaag 1020 

gacgttgcgc tgaccccgct agcgaacgca gaaatagccg cgaccatcgc aaacggcggc 1080 

attacgatga ggccttatct agtcggcagc ctcaagggac cggacctagc caatatctca 114 0 

accaccgtcg gataccagca gcgccgcgcg gtgtcaccgc aggtcgccgc taagctaaca 1200 

gagctgatgg tcggcgccga gaaagtcgca cagcagaaag gggcaatccc cggcgtgcag 1260 

atcgcatcca agacgggcac cgccgaacat ggcaccgacc ctcgtcacac tccaccgcac 1320 

gcttggtaca tcgcctttgc gcccgcacaa gcgcccaagg tggctgttgc cgtgctggtg 13 80 

gagaacgggg ctgatcggct gtccgccacc ggaggtgccc tcgcggcacc gatcgggcgg 1440 

gcggtgatcg aagccgcact gcagggggaa ccatga 1476 

<210> 7 
<211> 1410 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 7 



atgacgacac 
gctgaactgc 
caggccaatc 
accctgttcg 
ttgctcccgg 
ctggtggaca 
acgctggtgg 
ctcgcacgct 
ctgctcccgg 
ttctcgattc 
ctggtggcca 
ccgcgcccgc 
gtcttcgaga 
tacctcgcca 



gactgcaagc 
tgctgctgtg 
aagaccaggg 
gatccgcgca 
tggtggcact 
acgagatcgg 
gcgtagctgc 
acggctacat 
cagcactgtc 
aacccgccga 
aacgcggcct 
gagacctcgc 
aagacctcgg 
cccagcggtt 



gccggtggcc gtaacgcccc cgttgccgac tcggcgcaac 
ctttgccgcc gtaatcacgt ttgccgcact gctggtcgtg 
ggtgccctgg gacttgacta gctacggact ggccttcctg 
tctggccatc cggcgcttcg ccccctacac tgacccgctg 
gctcaacgga cttggcctgg taatgatcca ccgcctcgat 
cgagcatcgg caccccagcg caaaccagca gatgctgtgg 
cttcgcgctc gtggtgacct tcctcaagga ccaccgacag 
ttgcgggctc gcgggtctgg ttttcttggc agttcccgcg 
cgaacagaac ggcgccaaga tctggatccg gttgcccggc 
attttcaaag attctgctgc tgatcttctt ttcggcggta 
gttcaccagc gccggcaaac atttgctcgg aatgaccctg 
gccactgttg gcagcctggg tcatctcggt gggtgtgatg 
cgcttcgctg ctgctgtaca catcgtttct ggtggtggtt 
cagttgggtc gtcatcggcc tgactctgtt cgcggcagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
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accttggtgg cgtacttcat ttttgagcac gtccggctcc gcgtacagac ctggctggat 900 

ccgttcgcag atccagacgg caccggatat cagatcgtgc agtcgctttt cagcttcgct 960 

acaggcggta tcttcggcac cgggctcggt aatggtcaac ccgacaccgt gcccgcggca 1020 

tccaccgatt tcatcatcgc cgcgttcggc gaagagcttg ggttggtggg cttgacggcc 1080 

atcctgatgc tctacaccat cgtgatcatc cggggtttgc gcacggccat cgccacccgc 1140 

gatagcttcg gcaagctgct ggccgccggc ctctcatcga cgctagccat tcagctgttc 12 00 

atcgtcgtcg gcggtgtgac ccgactcatt ccgctgaccg ggttgaccac accgtggatg 12 60 

tcctacggcg ggtcttcact gctggccaac tacatattgc tggccatcct ggcacgcatc 1320 

tcgcacggag cccgccgccc actgcgcacc cgcccacgaa ataagtcgcc gattacggcg 1380 

gccggcaccg aggtcatcga acgcgtatga 1410 

<210> 8 
<211> 1545 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 8 

gtggcgcgcg tgaccctggt 
gccaacaacg aagactcggt 
ggtgggcatg cggccggcga 
gatgacgacg agcccggtgg 
aactcggcta tcgcagcgca 
ctcaccgcaa tcctgttcgc 
ggttacctgc tgcgcgacgg 
acgctggtcg acgaaggccg 
ttgatcatgc gggcgttgac 
cgcgccggtg atcgttacct 
actatcctcg aggccctgca 
ctggcgctgc gcggcggcgg 
tacgactacg gccagaccca 
ctgaccctgc ccaacaccgc 
gttaaacgcg ttccgccaca 
ctagcattcg ttgtcgcact 
gcgatcatcc gcagcaacta 
gggattcaag ggtcgctact 
agcccgcgta acgagctgtc 
catctgatga aactggagga 
ccggccggca ctctcgatga 
ctgccgcctt gcccggcgcc 
accagcgaga caaccgaacc 
tccgcgccgg cccccaccgg 
cccgcgtcgc cgccgacgcc 
ccacccccgc ctcagccggg 

<210> 9 
<211> 468 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 9 

atgcaggggt tggtactgca actgacgcgt gccggattct 

atctggtccg tgctacggat cttgaagacc gacatttatg 

atgcgccgcg gcctggcgct gcgagggacg ctcttaggcg 

gcacgctacc tggtggtgac cgaaggtgcg ttgactggcg 

cagccggtgt tgatcgggcg cgccgacgac tcgaccctgg 

tcgacgcggc acgctcggct gtctatgcgc ggctccgagt 

tcgaccaacg gcacttacct ggacagggcg aaggtgacga 



cctgcgatac gcggcgcgca gcgatcgcgg cttggtacgc 60 

ctacgctggg gcacggctat tggccctggc cgacggcatg 120 

ggtggcgtcc cagttggtga ttgccgcatt ggcccatctc 180 

cgatctgctg gccaagctgg atgccgcggt gcgcgccggc 240 

agtcgagatg gagcccgatc tcgaaggcat gggtaccacg 300 

gggcaaccgg ctcggcctgg tgcatatcgg tgactcgcgc 360 

tgagctgacg cagatcacca aggacgacac gtttgtccaa 42 0 

gatcaccccg gaggaggcgc acagccaccc gcaacgctcg 480 

cggccatgag gtcgaaccga cgctgaccat gcgagaagcc 540 

gctgtgctcg gacgggttgt ccgatccggt tagcgatgaa 600 

gatccccgag gttgccgaga gcgctcaccg cctcattgaa 660 

ccccgacaac gtcactgtcg tcgtcgccga cgtcgtcgac 720 

accgattctg gccggggcgg tctcaggcga cgacgaccaa 780 

cgccggccgg gcctctgcca tcagccagcg caaggagatc 84 0 

ggccgataca ttcagtcggc cacggtggtc gggccgacgg 900 

ggtgaccgtg ctgatgactg cgggcctgct cattggtcgc 960 

ctacgtagcg gactacgccg gcagcgtgtc catcatgcgg 1020 

gggcatgtcc ctgcaccagc cttacctgat gggctgcctc 1080 

gcagatcagc tacggacagt ctgggggccc tctcgactgc 1140 

tctgcgaccg ccggagcgcg cacaggttcg ggccggtctc 1200 

cgccatcggg cagttgcgcg aactggcggc caactccctg 1260 

gcgtgccacg tccccgcccg ggcgcccggc cccacccacc 132 0 

aaacgtcacc tcctcgccag cctctccatc acccaccacc 13 80 

aactactcct gccatcccca cgagtgcctc cccggcagcg 144 0 

ttggcccgtc accagctcgc cgacgatggc cgcacttccg 1500 

catcgactgc cgggcggcgg catga 1545 



tgatgttgtt gtgggtattc 60 

cgccgaccgg cgcggtcatg 120 

cgcgtcagcg ccggcacgct 180 

cgcgtatcac gctgagcgaa 240 

tgctgaccga cgactacgcc 300 

ggtacgtcga agatctagga 360 

ctgcggtacg agttccgatc 420 
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ggaacgccgg ttcgcatcgg caaaactgca atcgagttgc gcccgtga 



468 



<210> 10 ■ 
<211> 1584 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 10 

atgggtagcc agaaaaggct ggttcagcgc gttgagcgca aactcgagca gacggttggc 60 

gatgcgtttg cccgcatctt tggaggctcg atcgtcccgc aagaggtcga agccctgctg 12 0 

cgccgcgagg cggccgacgg catccagtcg ctgcagggaa atcgcctttt ggcgcccaac 180 

gaatacatca ttaccctcgg tgtgcacgac tttgagaagt tgggcgctga tcctgagctg 240 

aagtcaaccg gttttgctcg ggacttggcg gactatatcc aagaacaggg gtggcaaacg 300 

tatggtgatg tggtcgtccg attcgagcag tcgtcgaacc tgcataccgg ccagttccgc 360 

gcccgcggca ctgttaaccc cgacgttgag acccacccgc cggtcatcga ttgcgcccgg 42 0 

ccacaatcaa accacgcgtt tggcgcagaa ccaggagtag caccaatgag tgacaattcg 480 

agctaccgtg gcggtcaggg gcaggggcgt cccgacgagt attacgacga ccgctatgcg 540 

cgtccgcaag aggatccgcg tggtggcccg gatccgcaag gcggatctga cccccgcggg 600 

gggtatccac ccgagacggg cggctacccg ccccagccgg gctacccacg cccgcgccac 660 

ccggaccagg gcgactaccc cgagcaaatc gggtaccccg accagggcgg ttaccccgag 720 

caacgcggtt accccgagca acgcggctac cccgaccagc gcgggtacca ggaccagggt 780 

cgaggctacc ccgaccaagg gcaggggggc tatccgccgc cctacgagca acgccctcct 840 

gtttctcccg gcccggctgc cggctacggc gctcccggct acgaccaggg ctatcgccaa 900 

agcggcggct acggcccttc acccggtggc ggccagcccg gctacggcgg gtacggggag 960 

tacgggcgtg gcccggctcg ccacgaggag ggcagctatg tgccctctgg ccctccgggc 1020 

ccgcccgagc aacgaccggc ttaccccgac caaggcggtt acgaccaggg ctaccagcaa 1080 

ggcgccacga catacggccg gcaagactat ggcggcggcg ctgactacac ccgctacacc 114 0 

gaatccccgc gggtcccggg atacgctcct cagggtggcg ggtacgccga acccgccggc 1200 

cgagactacg actacggcca atcaggcgct ccggactacg gtcagccagc gcccggtggc 1260 

tacagcggtt acgggcaggg cggctatggg tccgccggaa cgtcggttac gctgcagctc 132 0 

gacgacggca gcggacgcac ttaccagctc cgcgagggct ccaacatcat cggtcgcgga 1380 

caggacgccc agttccggct gcccgacacc ggtgtgtcac gccgtcactt ggagatccgg 1440 

tgggacgggc aggtcgcatt gctcgcagac ctgaactcca ccaacggcac cactgttaac 15 00 

aatgcaccgg tacaggagtg gcagttggcc gacggtgatg tgatccgctt gggacactcc 1560 

gagatcatcg tccgcatgca ctga 1584 

<210> 11 
<211> 2316 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 11 



atgcccactg 
ctgaagcact 
ctctatagcg 
acgaccatca 
ctcaccatgg 
cctgtgctgg 
atccgggacg 
tttcggcctg 
gaggcactgg 
cgtgagcggt 
ttggcccggc 
aaccctgagt 
ttccgctacc 
tacatactgc 
taccgggcgg 



gcttgggcta 
attacttcat 
tctgtttcga 
aacggtggtt 
tgagcaaccc 
ccggccagat 
tggacccgga 
cgctgggctt 
gctgcctgtc 
tcggtatcga 
tttggcgcaa 
tcttcgcggc 
agggcacgcc 
ttgagtgggg 
cgctgatgct 



tgactttctg cgccctgtcg aggactcggg gatcaacgac 
ggcggatttg gccgatgggc aaccgctagg ccgggcaaac 
cctggccacc accgaccgca agctcactcc ggcctggcga 
tccggggttt atgaccttcc gtttcctcga gtgcgggttg 
gctggcgttg cggtccgaca ccgacttgga gcgggtattg 
ggaccagttg gcgcatgacg acgggtcgga tttcttgatg 
acactaccag cgataccttg acatcctgcg cccgttgggc 
ttcccgggta gacacgacca tcagctggtc gagcgtggaa 
tcacaaaagg cgcctgccgt tgaagacgtc gctggagttt 
ggtcgaggaa ctcgacgagt atgccgagca tgcgccggta 
cgtcaagacg gaggcaaagg attaccagcg cgaggacctg 
gtgttctcgg catctgcatg gacgtagcag actgtggttg 
aattgccttc tttttgaacg tttggggtgc ggatgagaac 
catcgatcgt gattttgaac attataggaa ggcgaatctg 
cagcctaaaa gatgcgatca gccgagataa acggcgaatg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
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gaaatgggta ttacgaacta tttcacaaaa cttcgcattc cgggtgcccg agtcataccg 960 

accatctatt tcctgcgtca cagcacggat ccggtgcata cggcaacgtt agcgcgaatg 1020 

atgatgcaca atattcaacg gccaacgcta cccgacgata tgtcggagga attctgtcgc 1080 

tgggaagagc gaatacgtct ggaccaggac gggctacccg aacacgatat ctttcgcaag 1140 

atcgatcgtc agcacaaata cacggggctc aaactcggcg gagtctacgg tttttatccc 1200 

cgattcaccg gaccgcagcg atccacggtc aaggccgcgg agctgggcga gatcgtgttg 1260 

ctgggcacga actcgtatct gggcctggcc acccatccag aggtggtgga ggcctcggcg 132 0 

gaggccacgc gacggtacgg caccggctgc tcgggttcgc cgttgctgaa cggcacgttg 1380 

gacttgcacg tctcgcttga gcaggaacta gcctgttttt tgggcaaacc cgccgccgtg 1440 

ttgtgctcca ccggatatca gagcaacctg gcggcgatca gcgcgctatg cgaatccggg 1500 

gacatgatca tccaagacgc gctgaaccac cgcagcctgt tcgacgccgc caggttgtcc 1560 

ggggccgact tcaccttgta ccggcacaac gacatggacc acctggcgcg ggtgctacgc 1620 

cgcaccgagg ggcgccgccg gatcatcgtc gtggacgcgg tgttcagcat ggaaggcacc 1680 

gtcgccgacc tggccaccat cgccgagctt gccgaccggc acggctgccg ggtctatgtg 1740 

gacgagtccc atgcgctggg cgtgctcggc cccgacgggc gaggagcttc ggccgcgttg 1800 

ggtgtcttgg cgcgcatgga cgtggtgatg ggcacgttca gcaaatcctt tgcctccgtc 1860 

ggcgggttca tcgccggaga tcggcccgtc gtggactaca tccggcacaa cggttcaggt 192 0 

catgtgtttt ccgccagcct gccgccggcc gccgcggctg ccacccacgc ggctctgcgc 1980 

gtcagtcggc gtgaacccga ccggcgggct cgggtgctgg ccgcggccga gtacatggcc 2040 

accggcctgg cacggcaggg ctatcaggcc gagtatcacg gaaccgcgat cgtgccggtg 2100 

atcctgggca acccgaccgt ggcgcatgcg ggctatctgc ggctgatgcg ctccggggtg 2160 

tatgtgaacc cggtggcccc cccagccgtg ccggaggagc gttcgggatt ccgcaccagc 2220 

tacctagccg accaccgaca atctgacctc gaccgggcct tgcacgtgtt tgccggcctt 2280 

gccgaggacc tgaccccgca aggagccgcg ctatga 2316 

<210> 12 
<211> 2037 
<212> DMA 

<213> Mycobacterium tuberculosis 
<400> 12 

gtggtgatcc tgttgccgat ggtcaccttc acgatggcct acctgatcgt cgacgttccc 60 

aagccaggtg acatccgtac caaccaggtc tccacgatcc ttgccagcga cggctcggaa 12 0 

atcgccaaaa ttgttccgcc cgaaggtaat cgggtcgacg tcaacctcag ccaggtgccg 180 

atgcatgtgc gccaggcggt gattgcggcc gaagaccgca atttctattc gaatccggga 240 

ttctcgttca ccggcttcgc gcgggcagtc aagaacaacc tgttcggcgg cgatctgcag 300 

ggcggatcga cgattaccca gcagtacgtc aagaacgcgc tggtcggttc cgcacagcac 3 60 

gggtggagcg gtctgatgcg caaggcgaaa gaattggtca tcgcgacgaa gatgtcgggg 420 

gagtggtcta aagacgatgt gctgcaggcg tatctgaaca tcatctactt cggccggggc 480 

gcctacggca tttcggcggc gtccaaggct tatttcgaca agcccgtcga gcagctgacc 540 

gttgccgaag gggcgttgtt ggcagcgctg attcggcggc cttcgacgct ggacccggcg 600 

gtcgaccccg aaggggccca tgcccgctgg aattgggtac tcgacggcat ggtggaaacc 66 0 

aaggctctct cgccgaatga ccgtgcggcg caggtgtttc ccgagacagt gccgcccgat 720 

ctggcccggg cagagaatca gaccaaagga cccaacgggc tgatcgagcg gcaggtgaca 780 

agggagttgc tcgagctgtt caacatcgac gagcagaccc tcaacaccca ggggctggtg 84 0 

gtcaccacca cgattgatcc gcaggcccaa cgggcggcgg agaaggcggt tgcgaaatac 900 

ctggacgggc aggaccccga catgcgtgcc gccgtggttt ccatcgaccc gcacaacggg 960 

gcggtgcgtg cgtactacgg tggcgacaat gccaatggct ttgacttcgc tcaagcggga 1020 

ttgcagactg gatcgtcgtt taaggtgttt gctctggtgg ccgcccttga gcaggggatc 1080 

ggcctgggct accaggtaga cagctctccg ttgacggtcg acggcatcaa gatcaccaac 1140 

gtcgagggcg agggttgcgg gacgtgcaac atcgccgagg cgctcaaaat gtcgctgaac 1200 

acctcctact accggctgat gctcaagctc aacggcggcc cacaggctgt ggccgatgcc 1260 

gcgcaccaag ccggcattgc ctccagcttc ccgggcgttg cgcacacgct gtccgaagat 1320 

ggcaagggtg gaccgcccaa caacgggatc gtgttgggcc agtaccaaac ccgggtgatc 13 80 

gacatggcat cggcgtatgc cacgttggcc gcgtccggta tctaccaccc gccgcatttc 1440 

gtacagaagg tggtcagtgc caacggccag gtcctcttcg acgccagcac cgcggacaac 1500 

accggcgatc agcgcatccc caaggcggta gccgacaacg tgactgcggc gatggagccg 1560 
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atcgcaggtt attcgcgtgg ccacaaccta gcgggtgggc gggattcggc ggccaagacc 1620 

ggcactacgc aatttggtga caccaccgcg aacaaagacg cctggatggt cgggtacacg 1680 

ccgtcgttgt ctacggctgt gtgggtgggc accgtcaagg gtgacgagcc actggtaacc 1740 

gcttcgggtg cagcgattta cggctcgggc ctgccgtcgg acatctggaa ggcaaccatg 1800 

gacggcgcct tgaagggcac gtcgaacgag actttcccca aaccgaccga ggtcggtggt 1860 

tatgccggtg tgccgccgcc gccgccgccg ccggaggtac caccttcgga gaccgtcatc 1920 

cagcccacgg tcgaaattgc gccggggatt accatcccga tcggtccccc gaccaccatt 1980 

accctggcgc caccgccccc ggccccgccc gctgcgactc ccacgccgcc gccgtga 2 037 

<:210> 13 
<211> 1683 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 13 

gtgaccggcg cgctgtccca aagcagcaac atctcgccac ttcctttggc cgccgatctg 60 

cggagcgccg ataaccgcga ttgccccagc cgcaccgacg tattgggtgc cgctctggcg 120 

aatgtcgtcg gtggcccggt aggccggcac gcgctgatcg gccgcacccg gctgatgacc 180 

ccgctgcggg tgatgtttgc aatcgcgttg gtgttcctgg cgctcggttg gtcgacgaaa 240 

gcggcctgct tgcagtccac cggaaccggt ccaggtgatc agcgggtggc caactgggat 300 

aaccagcgtg cttactacca gttgtgctac tccgatacgg tgccgctcta tggcgctgag 360 

ttattgagcc aaggcaagtt tccgtacaaa tcaagctgga tcgaaaccga cagcaacggc 42 0 

acaccgcagc tgcgctacga cggacagatc gcggtgcgct atatggagta tccggtgctg 48 0 

actgggatct atcagtacct gtcgatggcg atagccaaga cctacaccgc gttaagcaag 54 0 

gtggctcccc tcccggtggt tgccgaagtg gtgatgttct tcaacgtcgc cgcgttcggt 600 

ttggcgctgg cgtggctgac aaccgtctgg gcgacctcgg gcctggccgg ccgccggata 660 

tgggatgcgg cgctggtggc cgcctcaccg ctggtgatct ttcagatatt caccaatttc 720 

gatgcgctgg caacgggttt ggcgacgagt gggctgctgg cctgggcgcg gcgcagaccg 780 

gtgcttgccg gtgtgctgat cgggttgggc tccgcggcga aactgtatcc gctgttgttc 840 

ttgtacccgt tgttgctgct gggcatccgg gccggtcgcc tgaatgctct ggcccgcacc 900 

atggcggccg cggcggcgac ctggttgttg gtgaatctgc cggtgatgct gctctttccg 960 

cgcggctggt cggagttctt ccggctcaac acccggcgcg gcgacgacat ggactcgttg 1020 

tacaacgtcg tcaagtcgtt caccggctgg cgtggcttcg accccaccct gggcttctgg 108 0 

gagccgccgc tggtgctgaa cacggttgtc acgctcttgt tcgtgttatg ttgtgcggca 114 0 

attgcttaca tcgcgctcac cgcaccccac cggccgcgcg tggcgcagct gactttcttg 1200 

acggtggcca gcttcctgtt ggtcaacaag gtgtggagtc cccagttctc gctttggctg 1260 

gtgccgctgg ccgtgctggc tttgccgcac cgccggatct tgctggcgtg gatgacgatc 1320 

gacgcgttgg tgtgggtgcc gcggatgtac tacctatacg gcaacccgag ccgctcgctg 13 80 

cccgagcagt ggttcaccac gacggtgttg ctgcgtgaca tcgccgtgat ggtgctgtgc 1440 

ggactggtgg tctggcagat ctaccgcccc gggcgcgacc tcgtgcgtac cggcgggcca 15 00 

ggggcactgc cggcttgtgg gggagtcgac gacccggtgg gaggggtctt tgccaacgcc 1560 

gccgacgccc cgccaggtcg gctaccgtcg tggctgcgtc cccggctggg cgacgagcat 1620 

gcgcgagaga ggacgcccga tgcaggtcgc gatcgcactt tttccgggca acaccgcgct 1680 

tga 1683 

<210> 14 
<211> 1197 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 14 

atgcgtactc cggtgatatt ggtggcaggt caggatcaca ccgacgaggt gacgggcgcc 60 

ttgttgcgcc ggaccggaac ggtggtcgtg gagcaccggt ttgacggcca tgtggtgcga 120 

cggatgactg ccacgctgag ccgtggcgaa ttgatcacca cggaggacgc tttggagttc 180 

gcccacggct gtgtgtcgtg cacaatccgc gacgacctgc tggtgctgtt acgcagactg 240 

caccgccgag acaatgtcgg ccggatcgtc gtgcacctgg cgccgtggct ggagccccag 300 

cccatctgct gggcgatcga ccacgtgcgg gtttgcgtcg gacacggata cccagacgga 360 
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ccagccgccc tcgacgtgcg ggtcgcggcc gtggtgacct gtgtggactg cgtaaggtgg 420 

ctgccgcagt cactcggcga ggacgaactg cccgacgggc gcacggtggc ccaagtgacg 480 

gtcggtcagg ccgagttcgc cgaccttctg gtgctgaccc acccggaacc ggtcgccgtg 540 

gcggttctgc gccgactggc ccctcgagcg cgaatcaccg gcggcgtcga ccgcgtcgag 600 

ctggcgctgg cgcatctgga cgacaactca cggaggggtc gtaccgatac cccgcacacg 660 

ccattgctgg cgggcctgcc tccgttggca gccgacggtg aggttgcgat cgtggaattc 720 

agtgcccgcc gcccgtttca cccgcaacgt ctgcatgccg cggttgacct gctgctcgat 780 

ggcgtggttc gcactcgagg tcggctgtgg ctggccaacc ggccggatca ggtcatgtgg 840 

ctcgaatcag ccggtggcgg tctgcgggtc gcatcggccg gaaagtggtt ggcggcgatg 900 

gcggcctcgg aggtggccta tgtcgacctg gagcggcggt tgttcgccga cctgatgtgg 960 

gtctacccgt tcggagaccg gcacaccgcg atgacggtac tggtatgcgg cgccgatccg 102 0 

accgacatcg tcaatgccct gaacgcggcg ctgctcagcg acgacgaaat ggcatctccg 1080 

caacgctggc agtcctacgt cgaccctttc ggcgactggc atgacgaccc gtgccacgaa 1140 

atgcccgatg cggctgggga attctcggca caccgcaact caggagaatc tcgatga 1197 

<210> 15 
<211> 1068 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 15 

atgagcaatt cgcgccgccg ctcactcagg tggtcatggt tgctgagcgt gctggctgcc 60 

gtcgggctgg gcctggccac ggcgccggcc caggcggccc cgccggcctt gtcgcaggac 120 

cggttcgccg acttccccgc gctgcccctc gacccgtccg cgatggtcgc ccaagtgggg 180 

ccacaggtgg tcaacatcaa caccaaactg ggctacaaca acgccgtggg cgccgggacc 240 

ggcatcgtca tcgatcccaa cggtgtcgtg ctgaccaaca accacgtgat cgcgggcgcc 300 

accgacatca atgcgttcag cgtcggctcc ggccaaacct acggcgtcga tgtggtcggg 360 

tatgaccgca cccaggatgt cgcggtgctg cagctgcgcg gtgccggtgg cctgccgtcg 420 

gcggcgatcg gtggcggcgt cgcggttggt gagcccgtcg tcgcgatggg caacagcggt 4 80 

gggcagggcg gaacgccccg tgcggtgcct ggcagggtgg tcgcgctcgg ccaaaccgtg 540 

caggcgtcgg attcgctgac cggtgccgaa gagacattga acgggttgat ccagttcgat 600 

gccgcgatcc agcccggtga ttcgggcggg cccgtcgtca acggcctagg acaggtggtc 660 

ggtatgaaca cggccgcgtc cgataacttc cagctgtccc agggtgggca gggattcgcc 720 

attccgatcg ggcaggcgaf ggcgatcgcg ggccagatcc gatcgggtgg ggggtcaccc 780 

accgttcata tcgggcctac cgccttcctc ggcttgggtg ttgtcgacaa caacggcaac 840 

ggcgcacgag tccaacgcgt ggtcgggagc gctccggcgg caagtctcgg catctccacc 900 

ggcgacgtga tcaccgcggt cgacggcgct ccgatcaact cggccaccgc gatggcggac 960 

gcgcttaacg ggcatcatcc cggtgacgtc atctcggtga cctggcaaac caagtcgggc 102 0 

ggcacgcgta cagggaacgt gacattggcc gagggacccc cggcctga 1068 

<210> 16 
<211> 1878 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 16 

atggctcgtg cggtcgggat cgacctcggg accaccaact ccgtcgtctc ggttctggaa 60 

ggtggcgacc cggtcgtcgt cgccaactcc gagggctcca ggaccacccc gtcaattgtc 120 

gcgttcgccc gcaacggtga ggtgctggtc ggccagcccg ccaagaacca ggcagtgacc 180 

aacgtcgatc gcaccgtgcg ctcggtcaag cgacacatgg gcagcgactg gtccatagag 240 

attgacggca agaaatacac cgcgccggag atcagcgccc gcattctgat gaagctgaag 300 

cgcgacgccg aggcctacct cggtgaggac attaccgacg cggttatcac gacgcccgcc 3 60 

tacttcaatg acgcccagcg tcaggccacc aaggacgccg gccagatcgc cggcctcaac 420 

gtgctgcgga tcgtcaacga gccgaccgcg gccgcgctgg cctacggcct cgacaagggc 480 

gagaaggagc agcgaatcct ggtcttcgac ttgggtggtg gcactttcga cgtttccctg 54 0 

ctggagatcg gcgagggtgt ggttgaggtc cgtgccactt cgggtgacaa ccacctcggc 600 

ggcgacgact gggaccagcg ggtcgtcgat tggctggtgg acaagttcaa gggcaccagc 660 
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ggcatcgatc tgaccaagga caagatggcg atgcagcggc tgcgggaagc cgccgagaag 720 

gcaaagatcg agctgagttc gagtcagtcc acctcgatca acctgcccta catcaccgtc 780 

gacgccgaca agaacccgtt gttcttagac gagcagctga cccgcgcgga gttccaacgg 840 

atcactcagg acctgctgga ccgcactcgc aagccgttcc agtcggtgat cgctgacacc 900 

ggcatttcgg tgtcggagat cgatcacgtt gtgctcgtgg gtggttcgac ccggatgccc 960 

gcggtgaccg atctggtcaa ggaactcacc ggcggcaagg aacccaacaa gggcgtcaac 1020 

cccgatgagg ttgtcgcggt gggagccgct ctgcaggccg gcgtcctcaa gggcgaggtg 1080 

aaagacgttc tgctgcttga tgttaccccg ctgagcctgg gtatcgagac caagggcggg 1140 

gtgatgacca ggctcatcga gcgcaacacc acgatcccca ccaagcggtc ggagactttc 1200 

accaccgccg acgacaacca accgtcggtg cagatccagg tctatcaggg ggagcgtgag 1260 

atcgccgcgc acaacaagtt gctcgggtcc ttcgagctga ccggcatccc gccggcgccg 1320 

cgggggattc cgcagatcga ggtcactttc gacatcgacg ccaacggcat tgtgcacgtc 1380 

accgccaagg acaagggcac cggcaaggag aacacgatcc gaatccagga aggctcgggc 1440 

ctgtccaagg aagacattga ccgcatgatc aaggacgccg aagcgcacgc cgaggaggat 1500 

cgcaagcgtc gcgaggaggc cgatgttcgt aatcaagccg agacattggt ctaccagacg 1560 

gagaagttcg tcaaagaaca gcgtgaggcc gagggtggtt cgaaggtacc tgaagacacg 1620 

ctgaacaagg ttgatgccgc ggtggcggaa gcgaaggcgg cacttggcgg atcggatatt 1680 

tcggccatca agtcggcgat ggagaagctg ggccaggagt cgcaggctct ggggcaagcg 1740 

atctacgaag cagctcaggc tgcgtcacag gccactggcg ctgcccaccc cggcggcgag 1800 

ccgggcggtg cccaccccgg ctcggctgat gacgttgtgg acgcggaggt ggtcgacgac 1860 

ggccgggagg ccaagtga 1878 

<210> 17 
<211> 708 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 17 

gtgacggacg gaaatcaaaa gccggatggc aattcgggcg 
aagcggcgga tcgatcccga gacgggtgaa gtgcggcacg 
ggagggacgg ctgcggccga tgcggcgcac accgaagaca 
gatctgcaac gcgtgcaggc cgacttcgcc aactaccgta 
caggcggccg ctgaccgagc caaggccagc gttgtcagcc 
gatctcgagc gggcgcgcaa gcacggcgat ttggagtcgg 
gacaagctag acagcgcgtt gaccgggctg ggtctggtgg 
gatttcgacc ccgtgctgca cgaagcggtg caacacgagg 
aagccggtaa tcggcaccgt catgcggcag ggctaccaac 
cacgccttgg tcggcgtcgt cgacacggtg gtcgtcgacg 
gacgacggca ctgcggtcgc agataccgcc gaaaacgatc 
gccgacacct cgggcgaaca ggcagaatca gaaccgtcgg 

<210> 18 
<211> 1188 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 18 

atggcccaaa gggaatgggt cgaaaaagac ttctaccagg agctgggcgt ctcctctgat 60 

gccagtcctg aagagatcaa acgtgcctat cggaagttgg cgcgcgacct gcatccggac 12 0 

gcgaacccgg gcaacccggc cgccggcgaa cggttcaagg cggtttcgga ggcgcataac 180 

gtgctgtcgg atccggccaa gcgcaaggag tacgacgaaa cccgccgcct gttcgccggc 24 0 

ggcgggttcg gcggccgtcg gttcgacagc ggctttgggg gcgggttcgg cggtttcggg 3 00 

gtcggtggag acggcgccga gttcaacctc aacgacttgt tcgacgccgc cagccgaacc 360 

ggcggtacca ccatcggtga cttgttcggt ggcttgttcg gacgcggtgg cagcgcccgt 420 

cccagccgcc cgcgacgcgg caacgacctg gagaccgaga ccgagttgga tttcgtggag 480 

gccgccaagg gcgtggcgat gccgctgcga ttaaccagcc cggcgccgtg caccaactgc 540 

catggcagcg gggcccggcc aggcaccagc ccaaaggtgt gtcccacttg caacgggtcg 600 



aacaggtaac cgtcactgac 60 

tccctcccgg cgacatgccg 120 

aggtcgccga gctgaccgcc 180 

agcgggcgtt gcgcgatcag 240 

aattgctggg tgtactggac 300 

gtccactgaa gtcggtcgcc 360 

cgttcggtgc cgagggcgag 420 

gcgacggcgg gcaggggtcc 480 

tgggtgagca ggtgctgcgg 54 0 

cggccgaact ggagtcagtc 600 

aagctgacca gggcaatagc 660 

gcagttaa 708 
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ggcgtgatca 
ggtagcggct 
cgcacccgaa 
ctagccggtc 
gtgcatgtgc 
ccggtcagct 
acggtcgggg 
cgcggtgtgc 
gtgccgccca 
cggtccagtg 



accgcaatca 
cgatcatcga 
ccatcaacgt 
agggcgaggc 
ggcccgacaa 
tcaccgaatt 
tccgggtgcc 
ccaagcgcag 
atttggcagg 
gtttcaaccc 



99gcgcgttc 
gcacccctgc 
gcggatcccg 
cgggttgcgc 
gatcttcggc 
ggctttgggc 
caaaggcacc 
tgggggtagc 
cgccgctcag 
gcgggccgga 



ggcttctccg 
gaggagtgca 
cccggtgtcg 
ggcgctccct 
cgcgacggcg 
tcgacgctgt 
gctgacggcc 
ggcgacctac 
gaagctctgg 
tgggcaggta 



agccgtgcac 
aaggcaccgg 
aggatgggca 
cgggggatct 
acgacctcac 
C99t9cctac 
gcattctgcg 
ttgtcaccgt 
aagcctatgc 
atcgctga 



cgactgccga 
cgtgaccacc 
gcgcatccgg 
ctacgtgacg 
cgtcaccgtt 
cctggacggc 
tgtgcgcgga 
gaaggtggcc 
ggcggcggag 



660 
72 0 
780 
840 
900 
960 
1020 
1080 
1140 
1188 



<210> 19 

<211> 1035 

<212> DMA 

<213> Mycobacterium tuberculosis 



<400> 19 

atgcctatcg 

tacgctttcc 

ttcgccgacg 

tccggcctcg 

gttatcgcgg 

aagttggaca 

ggcaatcctt 

ctggccatcg 

gagatcggcg 

tacaccagcc 

aaatacctgc 

aagcttcgcc 

ccggccgacg 

gagatcgagg 

tacgcgttca 

gtcgatggcg 

gaagcttcga 

tccctaaccc 



caacgcccga 
cggctatcaa 
ccggcagtga 
gggtcaaaga 
ccaagtaccc 
gctatgtccg 
tgttccagtc 
cccaggagct 
tcgtcggcgg 
cggaggactt 
tggccgcgac 
ccgacatcct 
ccaagccgtt 
aggcgctgcg 
cccgcccgat 
aggtgggtgt 
tgagccagcg 
actaa 



ggtctacgcg 
ctgcacctcc 
cggaatcatc 
catggtgacc 
ggtcaacgtg 
gcccttgctg 
gcacatgtgg 
gctcaaggcg 
cgaagaggac 
cgagaaaacc 
gttcggcaac 
tgcgcaaggg 
cgacttcgtg 
ctacggcgtg 
cgccggtcac 
caagaaggtc 
ggtcgttcag 



gagatgctcg 
tcggaaaccg 
cagttctcga 
ggtgcggtcg 
gcgctgcaca 
gcgatctcgg 
gacggctcgg 
gcggcggccg 
ggcgtggcga 
atcgaggcgc 
gtgcatggcg 
caacaggtgg 
ttccacggcg 
gtgaagatga 
atgttcacca 
tacgacccgc 
gcgtgcaatg 



gtcaggccaa 
tcaacgccgc 
ccggtggcgc 
ccttggcgga 
ccgaccactg 
cgcaacgcgt 
cagtgccaat 
ccaagatcat 
acgagatcaa 
tgggcgccgg 
tctacaagcc 
cggcggccaa 
gctcgggttc 
acgtcgacac 
actacgacgg 
gcagctacct 
acctgcactg 



acaaaactcg 
gatcaaaggt 
agaattcggc 
gttcacccac 
ccccaaggac 
gagcaaaggt 
cgatgagaac 
tctggagatc 
cgagaagctg 
tgagcacggc 
cggcaacgtc 
gctcggactg 
gcttaagtcg 
cgacacccag 
agtgctcaag 
caagaaggcc 
cgccggaaag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1035 



<210> 20 

<211> 4209 

<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 20 

atgacagacg 

acgcatatcg 

ttgaaatcga 

attcccgatt 

aaccagcgta 

ggtcggggca 

gatattgacg 

gcgtatccag 

aaggatgtcg 

atggatccgc 

attattcctg 

gactacgtcc 

ggcggttctt 

tccattgtca 

agtctcagta 



gttcggtcac 
agtgtcatcc 
ttgatgtctt 
tggccgtttg 
gtgctgactc 
gcataaacga 
gcccggaacg 
atcgtgggtt 
cgggtttcga 
aacaacggtt 
agtcattaag 
ggcttgtgtc 
cgagtattat 
ttgacacggc 
cctgggactg 



tgcggataag 
aaatgaggtc 
agcgattccc 
ggataatcct 
gttaagagag 
gccggttgcg 
gctatgggac 
cacgaatgct 
taatagattt 
gttactggag 
actttcacgt 
agctagcgct 
tgccaataga 
atgctcgtca 
cgatatcgca 



cttcaaaaat 
agcctagacg 
ggcgacctcg 
agcgctaatg 
agtcatggac 
gtcatcggag 
tttctgaccg 
ggaactttcg 
tttgatatcc 
gtctcttggg 
acgggcgtat 
cagcaaaagt 
atctcatact 
tccctggtcg 
cttgtcggtg 



ggtttcgaga 
ttccgattag 
gtgacagatt 
atttgattga 
acgccgacag 
tgggctgtcg 
agaagaagtg 
cggagtccgg 
cgccggacga 
aagcgttaga 
tcgttggggt 
ctactatttg 
ttctcgatat 
ccgtgcatct 
ggacgaatgt 



gtacttgtcc 
agatttaggt 
tgggttttgt 
tagtctgttg 
gaacacgcag 
atttccggga 
tgcgataaca 
aggcttttta 
ggctctgcga 
gcatgcagga 
gtcgtcaact 
ggataacacc 
tcagggtccg 
agcctgtcga 
tcttatttca 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
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ccagaaccat ggggtgggtt tagggaagcg ggcatcttgt cgcagacagg ctgctgtcac 960 

gcgttcgata aatccgccga cgggatggta cgcggtgagg gatgcggagt tatcgtgctg 1020 

cagcgcctca gtgatgcacg ccttgagggc cggcggatat tagcgattct gacgggttca 1080 

gcggtcaatc aggacggtaa gtccaacggt attatggcgc caaatcctag tgcgcaaatt 1140 

ggtgttcttg aaaatgcatg caagagcgct cgcgtcgatc cgctggaaat cggctacgtc 1200 

gaggcccacg ggaccggaac gtcgttaggg gataggatcg aggcgcacgc cttaggcatg 126 0 

gtctttggtc gcaagagacc gggatctggg cccctgatga tcgggagcat caagccgaat 132 0 

atcggccatc tggaaggtgc ggctggcatc gccggattga tcaaggcggt gttgatggtt 1380 

gagcgtggct cgctgcttcc gagcgggggg tttacggagc caaatccagc tatcccattc 144 0 

acggaattgg gcctgagagt tgtagacgaa cttcaggagt ggccggtggt ggcgggtcgg 1500 

ccgcgccggg ctggggtgtc atcgttcggc tttggcggca ccaatgcgca tgtgattgtc 1560 

gaggaagctg gttcggttgg ggcggacacg gtttcgggcc gcgcggatgt tggcggttcc 1620 

ggtggtgggg tggtggcgtg ggtgatttcg gggaagacgg cttcggcgtt ggctgctcag 1680 

gcgggtcggt tggggcggta tgtgcgggct cggccggcgc ttgatgttgt tgatgtgggg 1740 

tattcgttgg tgagcacgcg gtcggtgttt gatcatcggg cggtggtggt cggccagact 1800 

cgcgatgagt tgctggctgg gttggctggg gtggttgctg gtcggccgga ggctggggtg 1860 

gtctgcggtg ttggcaagcc ggcgggcaag acggcttttg tgtttgccgg tcagggctcg 1920 

cagtggctgg gtatgggtag cgagctttat gctgcctacc cggttttcgc cgaggccctc 1980 

gatgctgtgg tggacgagtt ggaccggcac ctgcggtatc cgctgcgcga tgtgatctgg 2040 

gggcacgacc aagatctgtt gaataccacc gaattcgccc agccggcgct gtttgcggtg 2100 

gaggtggcgc tgtatcggct gctcatgtcg tggggggtgc ggccgggttt ggtgctgggt 2160 

cattcggtgg gcgagttggc cgcggcgcac gtcgccgggg cgctgtgttt gccggatgcg 2220 

gcgatgctgg tggccgcgcg tggacggttg atgcaggcgt tgcccgccgg cggcgccatg 22 80 

tttgcggtgc aggcccgtga agacgaggta gcgccgatgc tggggcacga tgtgagcatc 2340 

gcggcggtca atggtccggc ttcggtggtg atctctggtg cccacgatgc ggtgagcgcg 24 00 

atcgctgatc ggctgcgcgg ccagggccgt cgggtccacc ggttggcggt ctcgcatgcc 2460 

tttcactcgg cgttgatgga gccgatgatc gctgagttca cagccgttgc ggccgaactg 2520 

tctgtgggct tgcccacgat cccggtcatt tccaatgtga ccgggcagtt ggtggccgac 2580 

gacttcgcct cagctgatta ctgggcccgg catatccggg cggtggtgcg gtttggcgac 2640 

agtgttcgta gtgcccactg cgccggtgcc agtcgtttca tcgaagtcgg gcccggtggc 2700 

ggcttgacgt cgttgatcga ggcatcgctg gccgacgcgc agatcgtgtc ggtgcccacg 2760 

ctgcgcaaag atcggcccga accggtcagt gtgatgacgg cggcggccca gggcttcgtc 2820 

tcggggatgg gcctggattg ggcctcggtg ttttccgggt accggcccaa gcgggtggag 2880 

ttgccgacgt atgccttcca gcatcaaaag ttctggctcg caccagcccc atcggtcagc 2940 

gaccccaccg ccgccggcca gatcggggct agcgatggtg gtgctgaact cttggcgtcc 3 000 

tccgggtttg ccgcccggct ggccggtcgg tcggccgacg agcaactcgc cgcagcgatc 3060 

gaggtggtat gtgagcatgc cgcagcggtg ctggggcgcg acggcgctgc cggactcgac 3120 

gctggccagg cgtttgccga ttcgggattt aattccttga gtgccgtgga gctacgtaac 3180 

cgcttaacag ccgtcaccgc agtaacgctg ccggccaccg cgatcttcga tcaccccacc 3240 

ccgaccgaac tagcccagta tctgatcacc caaatagacg gtcacggcag ctccgccgcc 33 00 

gcagcggcaa acccggcgga gcgaatcgat gcgctcaccg atctttttct acaagcttgc 3360 

gatgcgggtc gggatgccga tggttggaag atggtcgccc tggcgtcgaa tacgcgcgag 3420 

cgcatgagct caccggttcg gaacaacgta tcgaagaacg tcgcactgct ggcagatggt 3480 

atctccgatg tggttgtaat ttgtatccca actctaactg tgctatcgga tcagcgtgaa 3540 

tatcgagata ttgcgaatgc gatgacaggc cgccattcgg tttattcgct tacgcttccc 3600 

gggttcgatt cgtctgatgc actgccgcaa aacgcggata tgattgttga aaccgtatct 3660 

aacgcaatta ttgatgtggt aggcggcagc tgccgttttg tgctgtcggg ctattcatcg 372 0 

ggtggggtgt tggcctatgc cctctgctcc catctgtcgg tcaagcacca gcggaatccc 3780 

ctcggagtcg cactcatcga tacatatctg cctagtcaga tcgccaatcc ttcaatgaat 3 84 0 

gaagggttca gccccaacga tactgggaag ggcctttccc gtgaagtaat tcgagtggcc 3 900 

agaatgttga atcggttaac tgccacccga ctcaccgcgg cagccaccta tgctgcaatc 3 960 

tttcaggcct gggaaccagg tagatcaatg gctccggttc ttaacatcgt ggcgaaggac 4 02 0 

cgaatagcta ccgtcgaaaa tttacgcgaa gaacgaatca accggtggcg aactgctgct 4080 

gcagaggcgg cc tat tctgt agccgaagta cccggggatc atttcggaat gatgagcacc 4140 

tcgagtgagg caatagctac cgaaatacat gattggattt ctgggctcgt tcgagggcct 4200 

catcggtag 4209 
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<210> 21 

<211> 2187 

<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 21 

gtgacccacc cggacccggc ccgccaactc acccttaccg cccggctgaa cacctcggcc 60 

gtcgactcac gccgcggcgt cgttcggttg caccccaatg ccattgctgc ccttggcatc 120 

cgcgagtggg acgcggtgtc gctgaccggc tctcggacaa ccgccgcggt cgccggcctg 180 

gccgcggcag acaccgcggt cgggacggtg ctgctcgatg acgtcacact gtccaatgcg 240 

ggccttcgcg aaggcaccga ggtgatcgtc agcccggtca ccgtctacgg agcgcgatcg 300 

gtgacgctga gcggttcaac gctggccacc cagtcggtgc cgccggtcac gctgcggcag 360 

gccctactcg gcaaggtgat gaccgtcggt gacgcggtct cgctgctgcc ccgcgatcta 420 

ggccccggca catccacgtc ggctgccagc cgcgcattgg cagctgcggt cgggatcagt 480 

tggacctcgg agctgctgac cgttaccggc gtcgaccccg acgggccggt cagcgtgcag 540 

cccaactcgc tggtcacctg gggcgctggg gtcccggccg caatgggtac gtccacggcc 600 

gggcaagtga gcatctcgag tccggagatc cagatcgaag agctcaaggg cgcccagccg 660 

caggctgcca agctcaccga atggctcaag cttgccctcg atgagccgca cctactacag 720 

accttgggcg ccggcaccaa tttgggtgtg ctggtgtcgg gtccggccgg ggtgggcaag 780 

gcgacgctgg tgcgcgcggt gtgcgacggc cgaaggttgg tgacactgga tggtccggag 840 

attggagctc tggccgccgg agaccgggtc aaagccgtgg cctcggcagt gcaggcggtt 900 

cgccatgagg gcggtgtgtt gctgatcacc gatgccgacg ccctgctgcc agccgccgcc 960 

gagccggtag cctcgctgat cctgtccgag ctgcgtaccg cggtggccac cgccggtgtg 1020 

gtattgatcg ccacctcagc acggcccgat caactcgatg cccggctgcg ttcccccgag 1080 

ttgtgcgacc gggagcttgg cctgccgctg cccgacgcgg ccacccgcaa atcgctgctg 114 0 

gaggcgctgc tgaatccggt tcctaccgga gacctcaacc tcgacgaaat cgcctcccgc 12 00 

acaccgggtt tcgtcgtggc cgacctggct gcgctggttc gcgaggcggc gctgcgggca 12 60 

gcgtctcgag ccagtgccga cggccgacca ccgatgctgc accaagacga cctcctcggt 13 20 

gcgttgaccg tcatccggcc gctgtcccgc tcggccagcg acgaagtcac cgtgggtgac 13 80 

gtgacgctcg acgatgtcgg tgacatggcc gcggccaaac aagcactgac cgaggcggtg 1440 

ctgtggccgc tgcagcaccc cgacaccttc gctcggctag gtgtcgaacc gccgcgcggg 1500 

gtgttgctgt acggcccgcc cggctgcggc aagacctttg tggttcgtgc cctggccagc 1560 

accggacagt tgagcgtgca tgccgtcaaa gggtcggagc tgatggacaa gtgggtgggc 162 0 

tcctcggaga aggcagtccg cgagctattc cggcgggccc gcgactccgc gccgtcactg 1680 

gtgttcctcg acgagctgga cgctctggcg ccacggcgcg gtcagagctt cgactcgggc 1740 

gtctccgacc gggtggtggc cgcgctgctg actgagctcg acggtattga cccgctgcgg 1800 

gatgtcgtca tgctaggcgc gaccaaccgg cccgatctga tagacccggc gctgctgcgc 1860 

ccggggcggc tagaacggct ggtgttcgtt gaaccgcccg acgctgccgc tcgccgcgaa 192 0 

atcctgcgca ccgctggcaa gtcgatcccg ctgagctccg acgtcgacct ggacgaggtg 1980 

gcagccggac tcgacggtta tagtgccgcc gactgtgtgg cgctgctgcg cgaagccgcg 2040 

cttaccgcga tgcggcgttc catcgatgcc gccaacgtca ccgccgccga cctggcgacc 2100 

gcgcgagaaa ccgtgcgcgc gtcgctggat ccgctgcagg tggcgtcgct gcgtaagttc 2160 

ggcaccaagg gtgaccttcg gtcctag 2187 



<210> 22 

<211> 861 

<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 22 

atgatcggaa agccccgcgg caggcgaggg gtaaacctgc agatactgcc cagcgcgatg 60 

acggtgctgt ccatttgcgc gggactgacc gcaatcaagt ttgcgctcga gcaccagccg 120 

aaggccgcga tggcactgat cgccgcagcg gccatcctcg acgggctcga cggccgggtg 18 0 

gcccgcatcc tggatgccca gtcgcggatg ggcgcagaga tcgactcact ggccgacgcg 24 0 

gtgaacttcg gagtgacacc cgcgctggtg ctttacgtgt cgatgttgtc gaagtggccg 300 

gtcggttggg tggtcgtgct gctctacgcg gtgtgcgtgg tattacggct ggcgcggtac 360 

aacgcactgc aggacgacgg aacccagccc gcctacgcgc atgaattctt cgtcggaatg 420 
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cccgcgccgg cgggcgcggt ttccatgatc ggcctgctag ccctcaaaat gcagttcggc 
gaaggatggt ggacctcggg ctggttcctc agcttttggg tgacgggaac gtcgatactc 
ttggtcagcg ggatcccgat gaaaaagatg cacgccgtgt cggtaccacc caactacgcg 
gccgccctgc tggcggtgct ggctatctgc gcggcggccg cagtcctggc cccctacttg 
ttgatctggg tgatcatcat cgcctacatg tgccatattc ctttcgcggt gcgcagccag 
cgctggcttg cccaacaccc tgaggtgtgg gacgacaagc ccaagcaacg gcgcgcggtg 
cggcgcgcga gccgccgggc gcatccctac cggccgtcga tggcgcggct gggcctgcgc 
aagccgggtc gacggctgtg a 



480 
540 
600 
660 
720 
780 
840 
861 



<210> 23 
<211> 1623 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 23 

atggccaaga caattgcgta cgacgaagag gcccgtcgcg gcctcgagcg gggcttgaac 60 

gccctcgccg atgcggtaaa ggtgacattg ggccccaagg gccgcaacgt cgtcctggaa 12 0 

aagaagtggg gtgcccccac gatcaccaac gatggtgtgt ccatcgccaa ggagatcgag 180 

ctggaggatc cgtacgagaa gatcggcgcc gagctggtca aagaggtagc caagaagacc 240 

gatgacgtcg ccggtgacgg caccacgacg gccaccgtgc tggcccaggc gttggttcgc 3 00 

gagggcctgc gcaacgtcgc ggccggcgcc aacccgctcg gtctcaaacg cggcatcgaa 3 60 

aaggccgtgg agaaggtcac cgagaccctg ctcaagggcg ccaaggaggt cgagaccaag 420 

gagcagattg cggccaccgc agcgatttcg gcgggtgacc agtccatcgg tgacctgatc 4 80 

gccgaggcga tggacaaggt gggcaacgag ggcgtcatca ccgtcgagga gtccaacacc 540 

tttgggctgc agctcgagct caccgagggt atgcggttcg acaagggcta catctcgggg 600 

tacttcgtga ccgacccgga gcgtcaggag gcggtcctgg aggaccccta catcctgctg 660 

gtcagctcca aggtgtccac tgtcaaggat ctgctgccgc tgctcgagaa ggtcatcgga 720 

gccggtaagc cgctgctgat catcgccgag gacgtcgagg gcgaggcgct gtccaccctg 780 

gtcgtcaaca agatccgcgg caccttcaag tcggtggcgg tcaaggctcc cggcttcggc 84 0 

gaccgccgca aggcgatgct gcaggatatg gccattctca ccggtggtca ggtgatcagc 900 

gaagaggtcg gcctgacgct ggagaacgcc gacctgtcgc tgctaggcaa ggcccgcaag 960 

gtcgtggtca ccaaggacga gaccaccatc gtcgagggcg ccggtgacac cgacgccatc 102 0 

gccggacgag tggcccagat ccgccaggag atcgagaaca gcgactccga ctacgaccgt 108 0 

gagaagctgc aggagcggct ggccaagctg gccggtggtg tcgcggtgat caaggccggt 114 0 

gccgccaccg aggtcgaact caaggagcgc aagcaccgca tcgaggatgc ggttcgcaat 1200 

gccaaggccg ccgtcgagga gggcatcgtc gccggtgggg gtgtgacgct gttgcaagcg 1260 

gccccgaccc tggacgagct gaagctcgaa ggcgacgagg cgaccggcgc caacatcgtg 132 0 

aaggtggcgc tggaggcccc gctgaagcag atcgccttca actccgggct ggagccgggc 13 80 

gtggtggccg agaaggtgcg caacctgccg gctggccacg gactgaacgc tcagaccggt 144 0 

gtctacgagg atctgctcgc tgccggcgtt gctgacccgg tcaaggtgac ccgttcggcg 1500 

ctgcagaatg cggcgtccat cgcggggctg ttcctgacca ccgaggccgt cgttgccgac 1560 

aagccggaaa aggagaaggc ttccgttccc ggtggcggcg acatgggtgg catggatttc 162 0 

tga 1623 

<210> 24 
<211> 1110 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 24 



atgaaacgga gcggtgtcgg ttcgctcttt gccggtgcgc atattgccga ggcggtcccg 
ttggcgccgc tgaccacttt gcgtgtgggc ccgatcgccc gacgtgtcat cacttgcacc 
agcgccgaac aggtggtggc tgcgctgcgg cacctggatt cggcggccaa gaccggagct 
gaccgcccgc tggtgtttgc tggtggctcc aatttggtga tcgccgagaa cctgaccgac 
ctgaccgtgg tgcggttggc caatagcggc atcaccatcg acggtaactt ggtgcgggcc 
gaggccggtg cggtcttcga tgacgtggtg gttagggcca tcgaacaggg tctgggcgga 
ctggaatgcc tgtctggcat cccaggatcg gccggggcga cacccgtgca gaacgtgggg 



60 
120 
180 
240 
300 
360 
420 
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gcgtatggcg cggaggtgtc tgacaccatc actcgggttc ggcttttgga tcggtgcacg 480 

ggtgaggtgc gttgggtatc cgcgcgcgac ctgcgcttcg gctatcgcac gagcgtgctc 540 

aaacacgctg atgggcttgc ggtgcccacc gtggtcttgg aggtggagtt tgcgctggat 600 

ccgtcgggcc gcagcgcacc gctgcgctac ggcgagctga tcgccgcgct gaatgcgacc 660 

agcggcgagc gcgccgaccc gcaagcggtc cgcgaagcgg tgctggccct gcgggcacgc 720 

aa99gcstgg tgctggaccc gaccgaccat gacacctgga gcgtgggatc gttcttcaca 7 80 

aacccggtgg tcacccagga tgtttacgaa cggctggccg gtgacgcggc caccagaaag 840 

gacggtccgg tcccgcacta tcccgcgccc gacggcgtca agctggccgc cggctggctg 900 

gtggaacggg ccggcttcgg caagggctat ccggatgccg gcgccgcccc atgccggctt 960 

tccaccaaac atgcgctggc gctgacaaat cgtggcgggg ccaccgccga agatgtggtg 1020 

acgctggcgc gcgccgtgcg cgatggggtc catgatgtgt ttggtatcac actaaaaccc 1080 

gaacccgtgc tgatcggctg catgttgtag 1110 

<210> 25 
<211> 1356 
<212> DMA 

<213> Mycobacterium tuberculosis 
<400> 25 

gtggtcattc gtgtgctgtt tcgcccggta tctttgatac ccgtgaataa ctccagcacc 60 

ccccagagtc aggggccgat cagtcggcgt ctggcgttga cggcccttgg gtttggggtg 120 

ttggcaccga acgttctggt cgcgtgcgcc ggcaaagtga ccaagctggc cgagaagagg 180 

ccgccaccgg cgcctcgtct gactttccgg cctgccgact ctgccgccga cgtggtgccg 240 

atcgcgccga tcagcgtcga ggtcggtgac ggctggtttc agcgggtcgc gctgaccaat 3 00 

tcggcaggca aggtcgtcgc cggggcatac agccgggatc gcaccatcta cacgatcacc 360 

gagccgctgg gctacgacac gacctacacc tggagcggtt cggccgtcgg ccatgacggc 420 

aaggcggttc cggtggcggg caagttcacc accgtggcac ccgtcaagac gatcaacgcg 4 80 

ggattccagc tcgccgacgg ccagaccgtc gggatcgcgg cgccggtgat tattcagttc 540 

gattcaccga tcagcgacaa ggccgccgtc gagcgggcac taaccgtgac caccgacccg 600 

cctgtcgagg gcggctgggc ctggctgccc gacgaggcgc agggcgctcg cgtgcactgg 660 

cgtcctcggg agtactaccc ggcgggtacc accgtcgacg tcgacgccaa gctgtatggg 720 

ctgccgttcg gcgacggcgc gtacggcgcg caggatatgt cgttgcactt ccagatcggt 780 

cgtcgtcagg tggtcaaggc cgaagtctcg tcgcaccgca tccaagtcgt caccgatgcc 840 

ggcgtcatca tggacttccc gtgcagctac ggcgaggccg acttggcgcg caacgtcacc 90 0 

cgcaacggca tccacgtcgt caccgagaaa tactcggact tctacatgtc caacccggcc 960 

gccggttaca gccatatcca cgaacgttgg gcggtgcgga tttccaacaa cggcgagttc 102 0 

atccatgcca accctatgag cgccggtgcc cagggcaaca gcaatgtcac caacggctgt 1080 

atcaacctgt cgacggagaa cgccgaacag tactaccgca gcgcggtcta cggtgacccg 1140 

gttgaggtga ccggcagttc gatccagctg tcctacgccg acggtgacat ctgggactgg 1200 

gcggtggact gggacacctg ggtgtcgatg tcggcgctac cgccaccggc ggccaaaccg 1260 

gcggcgacgc aaatcccggt caccgccccg gtcacgccgt cggatgcccc caccccgtcc 1320 

ggcacaccca cgactactaa cggaccgggt gggtag 1356 

<210> 26 
<211> 750 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 26 

atggcaaaca ctggcagcct ggtgttgctg cgccacggcg agagcgactg gaatgccctc 60 

aacctgttca ccggctgggt cgatgtcggc ctgacggaca agggccaggc agaggcggtt 120 

cgaagcggcg agctgatcgc ggaacacgac ctattgcccg acgtgctcta cacctcgttg 180 

ctgcggcgcg cgatcaccac cgcgcatctg gcgttggaca gcgccgatcg gctctggatt 24 0 

cccgtgcggc gtagctggcg gctcaacgaa cgccactacg gcgcgctgca gggtttggac 300 

aaggccgaga ccaaggcccg ctatggcgaa gagcagttca tggcctggcg gcgcagctat 360 

gacacgccgc cgccgccgat cgagcggggc agtcagttca gccaggacgc cgaccctcgt 42 0 

tacgccgaca tcggcggtgg cccgctcacc gaatgtctgg ctgacgtggt cgcccggttt 480 
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ttgccatatt tcaccgacgt catcgttggc gacttgcggg tcggcaagac ggtgctgatc 
gttgcccacg gcaactcgtt gcgcgcgctg gtcaagcacc tggaccagat gtctgacgac 
gaaatcgtcg gactgaacat cccgaccgga attccgctgc gctacgacct ggattccgcg 
atgaggccgc tggtgcgcgg tggtacgtat ctggacccgg aggcggcagc cgccggcgcc 
gccgcggtgg ccggccaggg ccgcgggtaa 



540 
600 
660 
720 
750 



<210> 27 
<211> 1233 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 27 

gtgactgtgt tctcggcgct gttgctggcc ggggttttgt ccgcgctggc actggccgtc 60 

ggtggtgctg ttggaatgcg gctgacgtcg cgggtcgtcg aacagcgcca acgggtggcc 12 0 

acggagtggt cgggaatcac ggtttcgcag atgttgcaat gcattgtcac gctgatgccg 180 

ctgggcgccg cggtggtgga cacccatcgc gacgttgtct acctcaacga acgggccaaa 240 

gagctaggtc tggtgcgcga ccgccagctc gatgatcagg cctggcgggc cgcccggcag 3 00 

gcgctgggtg gtgaagacgt cgagttcgac ctgtcgccgc gcaagcggtc ggccacgggt 3 60 

cgatccgggc tatcagtgca tgggcatgcc cggttgctga gcgaggaaga ccgccggttc 420 

gccgtggtgt tcgtgcacga ccagtcggat tatgcgcgga tggaggcggc taggcgtgac 4 80 

ttcgtggcca acgtcagtca cgagctcaag acgcccgtcg gtgccatggc tctactcgcc 540 

gaggcgctgc tggcgtcggc cgacgactcc gaaaccgttc ggcggttcgc cgagaaggtg 600 

ctcattgagg ccaaccggct cggtgacatg gtcgccgagt tgatcgagct atcccggcta 660 

cagggcgccg agcggctacc caatatgacc gacgtcgacg tcgatacgat tgtgtcggaa 72 0 

gcgatttcac gccataaggt ggcggccgac aacgccgaca tcgaagtccg caccgacgcg 780 

cccagcaatc tgcgggtgct gggcgaccaa actctgctgg ttaccgcact ggcaaacctg 84 0 

gtttccaatg cgattgccta ttcgccgcgc gggtcgctgg tgtcgatcag ccgtcgccgt 900 

cgcggtgcca acatcgagat cgccgtcacc gaccggggca tcggcatcgc gccggaagac 960 

caggagcggg tcttcgaacg gttcttccgg ggggacaagg cgcgctcgcg tgccaccgga 102 0 

ggcagcggac tcgggttggc catcgtcaaa cacgtcgcgg ctaatcacga cggcaccatc 1080 

cgcgtgtgga gcaaaccggg aaccgggtca acgttcacct tggctcttcc ggcgttgatc 1140 

gaggcctatc acgacgacga gcgacccgag caggcgcgag agcccgaact gcggtcaaac 12 00 

aggtcacaac gagaggaaga gctgagccga tga 12 33 

<210> 28 
<211> 888 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 28 

atgcttttcg gcatggcaag gatcgcgatt atcggcggcg gcagcatcgg tgaggcattg 60 

ctgtcgggtc tgctgcgggc gggccggcag gtcaaagacc tggtagtggc cgagcggatg 12 0 

cccgatcgcg ccaactacct ggcgcagacc tattcggtgt tggtgacgtc ggcggccgac 180 

gcggtggaga acgcgacgtt cgtcgtcgtc gcggtcaaac cagccgacgt cgagccggtg 24 0 

atcgcggatc tggcgaacgc gactgcggcg gccgaaaacg acagtgctga gcaggtgttc 300 

gtcaccgtgg tagcgggcat cacgatcgcg tatttcgaat ccaagctacc ggctgggacg 360 

ccagtggtgc gtgcgatgcc gaacgcggcg gcattggtgg gagcgggggt tacagcgctg 4 20 

gccaaaggcc gctttgtcac cccgcaacag cttgaggagg tctcggcctt gttcgacgcg 4 80 

gtcggcggcg tgctgaccgt tccggaatcg cagttggacg cggtgaccgc ggtgtccggc 540 

tcgggtccgg cctatttctt tctgctggtc gaggccctgg tggatgccgg agtcggggtg 600 

ggcttgagcc gtcaggtggc caccgatctc gccgcgcaga caatggctgg ctcagcggcg 660 

atgctgctgg agcggatgga gcaagaccag ggtggcgcca atggcgagct gatggggctg 720 

cgcgtggacc ttaccgcatc acggctgcgc gccgcggtta cctcgccggg cggtacgacc 780 

gccgctgcgc tgcgggaact cgaacgcggc gggtttcgga tggctgtcga cgcggcggtt 84 0 

caagccgcca aaagccgctc tgagcagctc agaattacac cggaatga 888 



<210> 29 
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<211> 1590 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 29 

atgtggcggt cgttgacgtc gatgggcacc gcgctggtgc tgctgttttt gctcgcgctg 60 

gctgccatac ccggggccct gctgccgcag cgtggcctca acgccgccaa ggtggacgac 12 0 

tacctggccg cgcacccact catcggtccg tggctggacg agctgcaggc cttcgacgtg 180 

ttctccagct tctggttcac cgccatctac gtgctgctgt tcgtgtccct cgtcggctgt 240 

ctggccccgc ggacgatcga gcacgcccgc agcctgcggg ctacaccggt cgccgccccg 300 

cgcaacctgg cccggctgcc caagcacgcc cacgcccggc tggccggcga gcccgccgcc 36 0 

ctggccgcca ccatcacggg ccggctgcgc ggctggcgca gcatcacccg gcaacaaggc 42 0 

gacagcgtgg aagtctccgc cgagaagggc tacctgcgcg agttcggcaa cctggtgttc 480 

cacttcgcgc tgctgggtct gctggtggcg gtggccgtcg gcaagctgtt cggctacgag 540 

ggcaacgtga tcgtgatagc cgacggcgga cccggttttt gttcggcgtc gccggccgcg 60 0 

ttcgactcgt ttcgcgccgg caacaccgtc gacggcacgt cgttgcaccc gatctgtgtg 660 

cgggtcaaca acttccaagc gcactacctg ccgtccgggc aggccacctc gttcgccgcc 720 

gacatcgact atcaggccga cccggccact gctgacctga tcgccaacag ctggcggccc 780 

taccggctgc aggtcaatca cccgctgcgg gtcggcggcg accgggtgta cctgcagggc 840 

cacggctatg cgcccacctt caccgtgacg ttcccggacg ggcagacccg cacgtcgacc 900 

gtgcagtggc gacccgacaa cccgcagacc ctgctgtcgg cgggcgtcgt gcgcatcgac 960 

ccgccggccg gcagctaccc caaccccgac gagcgtcgca aacaccagat cgccatccag 1020 

ggcctgctgg ctcccaccga gcagctcgac ggcaccctgc tgtcgtcgcg tttccccgcg 1080 

ctcaatgccc cggcggtggc catcgacatc taccgcggcg acaccggcct ggacagcggg 1140 

cggccccagt cgttgttcac cctggaccac cggctgatcg agcagggccg gctggtcaag 1200 

gaaaagcggg tcaacctgcg cgccggtcag caagtccgca tcgaccaagg cccggcggcc 1260 

ggcacggtgg tccggttcga cggcgcggtg ccgttcgtca acctgcaggt ctcccacgac 1320 

cccggccagt cctgggtgct ggtcttcgca atcacgatga tggcgggact gctggtgtcg 13 80 

ctgctggtgc gcaggcgccg ggtgtgggcg cggatcacgc cgacgaccgc gggtacggta 1440 

aacgtcgagc tgggcggcct gacgcgcacc gacaactccg ggtggggcgc cgagttcgag 1500 

cggctgaccg ggcggttgct ggcgggtttt gaggcgcggt ccccggacat ggccgaagcg 1560 

gccgcaggga ccggaaggga cgtcgattga 1590 

<210> 30 
<211> 3519 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 30 

ttggcagatt cccgccagag caaaacagcc gctagtccta gtccgagtcg cccgcaaagt 60 

tcctcgaata actccgtacc cggagcgcca aaccgggtct ccttcgctaa gctgcgcgaa 12 0 

ccacttgagg ttccgggact ccttgacgtc cagaccgatt cgttcgagtg gctgatcggt 180 

tcgccgcgct ggcgcgaatc cgccgccgag cggggtgatg tcaacccagt gggtggcctg 240 

gaagaggtgc tctacgagct gtctccgatc gaggacttct ccgggtcgat gtcgttgtcg 300 

ttctctgacc ctcgtttcga cgatgtcaag gcacccgtcg acgagtgcaa agacaaggac 360 

atgacgtacg cggctccact gttcgtcacc gccgagttca tcaacaacaa caccggtgag 420 

atcaagagtc agacggtgtt catgggtgac ttcccgatga tgaccgagaa gggcacgttc 480 

atcatcaacg ggaccgagcg tgtggtggtc agccagctgg tgcggtcgcc cggggtgtac 54 0 

ttcgacgaga ccattgacaa gtccaccgac aagacgctgc acagcgtcaa ggtgatcccg 600 

agccgcggcg cgtggctcga gtttgacgtc gacaagcgcg acaccgtcgg cgtgcgcatc 660 

gaccgcaaac gccggcaacc ggtcaccgtg ctgctcaagg cgctgggctg gaccagcgag 720 

cagattgtcg agcggttcgg gttctccgag atcatgcgat cgacgctgga gaaggacaac 780 

accgtcggca ccgacgaggc gctgttggac atctaccgca agctgcgtcc gggcgagccc 84 0 

ccgaccaaag agtcagcgca gacgctgttg gaaaacttgt tcttcaagga gaagcgctac 900 

gacctggccc gcgtcggtcg ctataaggtc aacaagaagc tcgggctgca tgtcggcgag 960 

cccatcacgt cgtcgacgct gaccgaagaa gacgtcgtgg ccaccatcga atatctggtc 102 0 

cgcttgcacg agggtcagac cacgatgacc gttccgggcg gcgtcgaggt gccggtggaa 1080 
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accgacgaca tcgaccactt cggcaaccgc cgcctgcgta cggtcggcga gctgatccaa 1140 

aaccagatcc gggtcggcat gtcgcggatg gagcgggtgg tccgggagcg gatgaccacc 12 00 

caggacgtgg aggcgatcac accgcagacg ttgatcaaca tccggccggt ggtcgccgcg 12 60 

atcaaggagt tcttcggcac cagccagctg agccaattca tggaccagaa caacccgctg 1320 

tcggggttga cccacaagcg ccgactgtcg gcgctggggc ccggcggtct gtcacgtgag 1380 

cgtgccgggc tggaggtccg cgacgtgcac ccgtcgcact acggccggat gtgcccgatc 1440 

gaaacccctg aggggcccaa catcggtctg atcggctcgc tgtcggtgta cgcgcgggtc 1500 

aacccgttcg ggttcatcga aacgccgtac cgcaaggtgg tcgacggcgt ggttagcgac 1560 

gagatcgtgt acctgaccgc cgacgaggag gaccgccacg tggtggcaca ggccaattcg 162 0 

ccgatcgatg cggacggtcg cttcgtcgag ccgcgcgtgc tggtccgccg caaggcgggc 1680 

gaggtggagt acgtgccctc gtctgaggtg gactacatgg acgtctcgcc ccgccagatg 1740 

gtgtcggtgg ccaccgcgat gattcccttc ctggagcacg acgacgccaa ccgtgccctc 1800 

atgggggcaa acatgcagcg ccaggcggtg ccgctggtcc gtagcgaggc cccgctggtg 1860 

ggcaccggga tggagctgcg cgcggcgatc gacgccggcg acgtcgtcgt cgccgaagaa 1920 

agcggcgtca tcgaggaggt gtcggccgac tacatcactg tgatgcacga caacggcacc 1980 

cggcgtacct accggatgcg caagtttgcc cggtccaacc acggcacttg cgccaaccag 2040 

tgccccatcg tggacgcggg cgaccgagtc gaggccggtc aggtgatcgc cgacggtccc 2100 

tgtactgacg acggcgagat ggcgctgggc aagaacctgc tggtggccat catgccgtgg 2160 

gagggccaca actacgagga cgcgatcatc ctgtccaacc gcctggtcga agaggacgtg 222 0 

ctcacctcga tccacatcga ggagcatgag atcgatgctc gcgacaccaa gctgggtgcg 22 80 

gaggagatca cccgcgacat cccgaacatc tccgacgagg tgctcgccga cctggatgag 234 0 

cggggcatcg tgcgcatcgg tgccgaggtt cgcgacgggg acatcctggt cggcaaggtc 2400 

accccgaagg gtgagaccga gctgacgccg gaggagcggc tgctgcgtgc catcttcggt 2460 

gagaaggccc gcgaggtgcg cgacacttcg ctgaaggtgc cgcacggcga atccggcaag 252 0 

gtgatcggca ttcgggtgtt ttcccgcgag gacgaggacg agttgccggc cggtgtcaac 2580 

gagctggtgc gtgtgtatgt ggctcagaaa cgcaagatct ccgacggtga caagctggcc 2640 

ggccggcacg gcaacaaggg cgtgatcggc aagatcctgc cggttgagga catgccgttc 2700 

cttgccgacg gcaccccggt ggacattatt ttgaacaccc acggcgtgcc gcgacggatg 2760 

aacatcggcc agattttgga gacccacctg ggttggtgtg cccacagcgg ctggaaggtc 2820 

gacgccgcca agggggttcc ggactgggcc gccaggctgc ccgacgaact gctcgaggcg 2880 

cagccgaacg ccattgtgtc gacgccggtg ttcgacggcg cccaggaggc cgagctgcag 2 94 0 

ggcctgttgt cgtgcacgct gcccaaccgc gacggtgacg tgctggtcga cgccgacggc 3000 

aaggccatgc tcttcgacgg gcgcagcggc gagccgttcc cgtacccggt cacggttggc 3060 

tacatgtaca tcatgaagct gcaccacctg gtggacgaca agatccacgc ccgctccacc 312 0 

gggccgtact cgatgatcac ccagcagccg ctgggcggta aggcgcagtt cggtggccag 3180 

cggttcgggg agatggagtg ctgggccatg caggcctacg gtgctgccta caccctgcag 3 24 0 

gagctgttga ccatcaagtc cgatgacacc gtcggccgcg tcaaggtgta cgaggcgatc 3 30 0 

gtcaagggtg agaacatccc ggagccgggc atccccgagt cgttcaaggt gctgctcaaa 3 360 

gaactgcagt cgctgtgcct caacgtcgag gtgctatcga gtgacggtgc ggcgatcgaa 3420 

ctgcgcgaag gtgaggacga ggacctggag cgggccgcgg ccaacctggg aatcaatctg 34 80 

tcccgcaacg aatccgcaag tgtcgaggat cttgcgtaa 3 519 

<210> 31 
<211> 3951 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 31 

gtgctcgacg tcaacttctt cgatgaactc cgcatcggtc ttgctaccgc ggaggacatc 60 

aggcaatggt cctatggcga ggtcaaaaag ccggagacga tcaactaccg cacgcttaag 120 

ccggagaagg acggcctgtt ctgcgagaag atcttcgggc cgactcgcga ctgggaatgc 180 

tactgcggca agtacaagcg ggtgcgcttc aagggcatca tctgcgagcg ctgcggcgtc 240 

gaggtgaccc gcgccaaggt gcgtcgtgag cggatgggcc acatcgagct tgccgcgccc 3 00 

gtcacccaca tctggtactt caagggtgtg ccctcgcggc tggggtatct gctggacctg 360 

gccccgaagg acctggagaa gatcatctac ttcgctgcct acgtgatcac ctcggtcgac 420 

gaggagatgc gccacaatga gctctccacg ctcgaggccg aaatggcggt ggagcgcaag 4 80 

gccgtcgaag accagcgcga cggcgaacta gaggcccggg cgcaaaagct ggaggccgac 54 0 
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ctggccgagc tggaggccga gggcgccaag gccgatgcgc ggcgcaaggt tcgcgacggc 600 

ggcgagcgcg agatgcgcca gatccgtgac cgcgcgcagc gtgagctgga ccggttggag 660 

gacatctgga gcactttcac caagctggcg cccaagcagc tgatcgtcga cgaaaacctc 72 0 

taccgcgaac tcgtcgaccg ctacggcgag tacttcaccg gtgccatggg cgcggagtcg 780 

atccagaagc tgatcgagaa cttcgacatc gacgccgaag ccgagtcgct gcgggatgtc 840 

atccgaaacg gcaaggggca gaagaagctt cgcgccctca agcggctgaa ggtggttgcg 900 

gcgttccaac agtcgggcaa ctcgccgatg ggcatggtgc tcgacgccgt cccggtgatc 960 

ccgccggagc tgcgcccgat ggtgcagctc gacggcggcc ggttcgccac gtccgacttg 1020 

aacgacctgt accgcagggt gatcaaccgc aacaaccggc tgaaaaggct gatcgatctg 1080 

ggtgcgccgg aaatcatcgt caacaacgag aagcggatgc tgcaggaatc cgtggacgcg 1140 

ctgttcgaca atggccgccg cggccggccc gtcaccgggc cgggcaaccg tccgctcaag 1200 

tcgctttccg atctgctcaa gggcaagcag ggccggttcc ggcagaacct gctcggcaag 1260 

cgtgtcgact actcgggccg gtcggtcatc gtggtcggcc cgcagctcaa gctgcaccag 1320 

tgcggtctgc ccaagctgat ggcgctggag ctgttcaagc cgttcgtgat gaagcggctg 13 80 

gtggacctca accatgcgca gaacatcaag agcgccaagc gcatggtgga gcgccagcgc 1440 

ccccaagtgt gggatgtgct cgaagaggtc atcgccgagc acccggtgtt gctgaaccgc 1500 

gcacccaccc tgcaccggtt gggtatccag gccttcgagc caatgctggt ggaaggcaag 1560 

gccattcagc tgcacccgtt ggtgtgtgag gcgttcaatg ccgacttcga cggtgaccag 162 0 

atggccgtgc acctgccttt gagcgccgaa gcgcaggccg aggctcgcat tttgatgttg 1680 

tcctccaaca acatcctgtc gccggcatct gggcgtccgt tggccatgcc gcggctggac 174 0 

atggtgaccg ggctgtacta cctgaccacc gaggtccccg gggacaccgg cgaataccag 1800 

ccggccagcg gggatcaccc ggagactggt gtctactctt cgccggccga agcgatcatg 1860 

gcggccgacc gcggtgtctt gagcgtgcgg gccaagatca aggtgcggct gacccagctg 192 0 

cggccgccgg tcgagatcga ggccgagcta ttcggccaca gcggctggca gccgggcgat 1980 

9cgtggatgg ccgagaccac gctgggccgg gtgatgttca acgagctgct gccgctgggt 204 0 

tatccgttcg tcaacaagca gatgcacaag aaggtgcagg ccgccatcat caacgacctg 2100 

gccgagcgtt acccgatgat cgtggtcgcc cagaccgtcg acaagctcaa ggacgccggc 2160 

ttctactggg ccacccgcag cggcgtgacg gtgtcgatgg ccgacgtgct ggtgccgccg 2220 

cgcaagaagg agatcctcga ccactacgag gagcgcgcgg acaaggtcga aaagcagttc 22 80 

cagcgtggcg ctttgaacca cgacgagcgc aacgaggcgc tggtggagat ttggaaggaa 2340 

gccaccgacg aggtcggtca ggcgttgcgg gagcactacc ccgacgacaa cccgatcatc 2400 

accatcgtcg actccggcgc caccggcaac ttcacccaga ctcgaacgct ggccggtatg 2460 

^S999cctgg tgaccaaccc gaagggtgag ttcatcccgc gtccggtcaa gtcctccttc 2520 

cgtgagggcc tgaccgtgct ggagtacttc atcaacaccc acggcgctcg aaagggcttg 2580 

gcggacaccg cgttgcgcac cgccgactcc ggctacctga cccgacgtct ggtggacgtg 2640 

tcccaggacg tgatcgtgcg cgagcacgac tgccagaccg agcgcggcat cgtcgtcgag 2700 

ctggccgagc gtgcacccga cggcacgctg atccgcgacc cgtacatcga aacctcggcc 2760 

tacgcgcgga ccctgggcac cgacgcggtc gacgaggccg gcaacgtcat cgtcgagcgt 2820 

ggtcaagacc tgggcgatcc ggagattgac gctctgttgg ctgctggtat tacccaggtc 2 880 

aaggtgcgtt cggtgctgac gtgtgccacc agcaccggcg tgtgcgcgac ctgctacggg 2 94 0 

cgttccatgg ccaccggcaa gctggtcgac atcggtgaag ccgtcggcat cgtggccgcc 3000 

cagtccatcg gcgaacccgg cacccagctg accatgcgca ccttccacca gggtggcgtc 3 060 

ggtgaggaca tcaccggtgg tctgccccgg gtgcaggagc tgttcgaggc ccgggtaccg 312 0 

cgtggcaagg cgccgatcgc cgacgtcacc ggccgggttc ggctcgagga cggcgagcgg 3180 

ttctacaaga tcaccatcgt tcctgacgac ggcggtgagg aagtggtcta cgacaagatc 3 24 0 

tccaagcggc agcggctgcg ggtgttcaag cacgaagacg gttccgaacg ggtgctctcc 3 300 

gatggcgacc acgtcgaggt gggccagcag ctgatggaag gctcggccga cccgcatgag 3360 

gtgctgcggg tgcagggccc ccgcgaggtg cagatacacc tggttcgcga ggtccaggag 3420 

gtctaccgcg cccaaggtgt gtcgatccac gacaagcaca tcgaggtgat cgttcgccag 3480 

atgctgcgcc gggtgaccat catcgactcg ggctcgacgg agtttttgcc tggctcgctg 3540 

atcgaccgcg cggagttcga ggcagagaac cgccgagtgg tggccgaggg cggtgagccc 3 600 

gcggccggcc gtccggtgct gatgggcatc acgaaggcgt cgctggccac cgactcgtgg 3 660 

ctgtcggcgg cgtcgttcca ggagaccact cgcgtgctga ccgatgcggc gatcaactgc 3 720 

cgcagcgata agctcaacgg tctgaaggaa aacgtgatca tcggcaagct gatcccggcc 3 7 80 

ggtaccggta tcaaccgcta ccgcaacatc gcggtgcagc ccaccgagga ggcccgcgct 3 840 

gcggcgtaca ccatcccgtc gtatgaggat cagtactaca gcccggactt cggtgcggcc 3900 

accggtgctg ccgtcccgct ggacgactac ggctacagcg actaccgcta g 3951 
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<210> 32 

<211> 2364 

<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 32 

atggcacccg aggccaccga ggcgttcaac ggcaccatcg agctggatat tcgtgattcg 60 

gagccggatt ggggcccata cgcagcgccg gtggcaccgg agcactcacc aaacatcctg 12 0 

tatctggtct gggacgacgt cggcatcgcg acctgggact gctttggcgg cctggtcgag 180 

atgcccgcga tgacgcgcgt cgccgagcgt ggcgtgcgac tgtcgcaatt tcacaccacc 24 0 

gcactgtgct cgccgacccg ggcgtcgctg ctgaccggtc gcaacgccac caccgtaggc 3 00 

atggctacca tcgaagagtt caccgacggg ttccccaact gcaacgggcg gatcccggct 360 

gacaccgcgt tgctcccaga ggtgctggcc gaacatggct acaacaccta ctgtgtgggc 42 0 

aagtggcacc tgacgccact cgaagaatcc aatatggcgt cgacgaagcg gcactggccg 4 80 

acctcgcgtg ggttcgagcg gttctacgga ttcctaggcg gggagaccga ccagtggtat 540 

cccgacctgg tatacgacaa ccacccagtg agtcctcccg gcacacccga gggtggctac 600 

cacctgtcaa aagacatcgc cgacaagacg atcgagttca ttcgtgatgc caaggtgatc 660 

gcgcccgaca agccgtggtt cagctacgtg tgcccaggcg ccgggcatgc gccgcaccac 720 

gtcttcaagg aatgggcgga cagatacgcc ggccgattcg acatggggta tgagcgctat 780 

cgcgagatcg tgctggaaag gcaaaaggcg ctagggatcg tgccacccga caccgaactg 840 

tcgcccataa acccttatct ggatgtgccg gggccaaacg gcgagacctg gccgctgcag 900 

gacacggtgc ggccgtggga ctcgctgagc gatgaagaaa agaagctgtt ttgccggatg 960 

gccgaggtgt tcgccggctt tctgagctac accgacgccc agatcggacg gatcctggac 1020 

tacctcgagg aatccggcca gctggacaac accatcatcg tggtgatctc cgacaacggc 1080 

gccagcggcg agggcggacc caacggatcg gtcaacgaag gcaagttctt caacggctac 114 0 

atcgacaccg tcgctgaaag catgaagctc ttcgaccacc tcggtggccc gcagacctac 1200 

aaccactacc ccatcgggtg ggcaatggcc ttcaacaccc cctacaagct gttcaagcgc 1260 

tacgcctcgc atgaaggcgg cattgccgac ccggcaatca tctcctggcc caacggcatt 132 0 

gccgcacacg gtgaaatccg cgacaactac gtcaatgtca gcgacatcac gcccaccgtc 13 80 

tacgacctgt tgggcatgac accgccgggg accgtcaagg ggattccgca gaaaccgatg 144 0 

gacggcgtga gcttcatagc ggcccttgcc gacccggccg ccgacaccgg caagaccacc 1500 

cagttctaca ccatgctggg cacccgcggg atctggcatg aaggttggtt cgccaacacc 1560 

attcacgcgg ccacgcccgc cggctggtcg aatttcaacg ctgaccgctg ggaactgttc 1620 

cacatcgcag cagaccgcag ccagtgccac gacctggccg ccgagcatcc cgacaaactt 1680 

gaggagctca aggcgctgtg gttctccgaa gccgccaagt acaacgggct gccgctggcc 1740 

gatctgaacc tcctggaaac gatgactcgg tcgcggcctt acctggtcag cgaacgagcc 1800 

agctacgtct actatcccga ctgcgctgac gtcggcatcg gcgcggccgt agagattcgc 1860 

gggcgctcgt tcgccgtgct ggccgatgtg accatcgata ccaccggcgc cgagggcgtg 192 0 

ctgttcaagc acggcggcgc ccatggcggg cacgtgctgt tcgtccggga cggacgcttg 1980 

cactacgtct acaacttcct cggtgagcgc cagcagctgg tcagctcgtc gggtccggtc 2040 

ccgtcgggaa gacatctact cggggttcgt tatttgcgga ccggaaccgt gcccaacagt 2100 

cacacgccgg tgggcgatct tgagctgttc ttcgacgaga acctggtcgg cgccctgacc 2160 

aatgtgctga cccaccctgg aacgttcggg ttggccggcg ccgctatcag cgttggccgc 2220 

aacggcggtt cggctgtgtc cagccactac gaagcgccgt tcgcgttcac cggcggtacc 2280 

atcacccagg tcaccgtcga cgtgtcaggc cgaccgttcg aagatgtgga atccgatctt 234 0 

gcgcttgctt tttcgcgtga ctga 2364 



<210> 33 

<211> 1356 

<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 33 

atgagcgctg ttgcactacc ccgggtttcg ggtggccacg acgaacacgg ccacctcgag 60 

gagttccgca ccgatccgat cgggctgatg caacgggtcc gcgacgaatg cggagacgtc 12 0 

ggtaccttcc agctggccgg gaagcaggtc gtgctgctgt ccggctcgca cgccaacgaa 180 
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ttcttcttcc gggcgggcga cgacgacctg gaccaggcca aggcataccc gttcatgacg 
ccgatcttcg gcgagggcgt ggtgttcgac gccagcccgg aacggcgtaa agagatgctg 
cacaatgccg cgctacgcgg cgagcagatg aagggccacg ctgccaccat cgaagatcaa 
gtccgacgga tgatcgccga ctggggtgag gccggcgaga tcgatctgct ggacttcttc 
gccgagctga ccatctacac ctcctcggcc tgcctgatcg gcaagaagtt ccgcgaccag 
ctcgacgggc gattcgccaa gctctatcac gagttggagc gcggcaccga cccactagcc 
tacgtcgacc cgtatctgcc gatcgagagc ttccgtcgcc gcgacgaagc ccgcaatggt 
ctggtggcac tggttgcgga catcatgaac ggccggatcg ccaacccacc caccgacaag 
agcgaccgtg acatgctcga cgtgctcatc gccgtcaagg ctgagaccgg cactccccgg 
ttctcggccg acgagatcac cggcatgttc atctcgatga tgttcgccgg ccatcacacc 
agctcgggta cggcttcgtg gacgctgatc gagttgatgc gccatcgcga cgcctacgcg 
gccgtgatcg acgaactcga cgagctgtac ggcgacggcc gatcggtgag tttccatgcg 
ctgcgccaga ttccgcagct ggaaaacgtg ctgaaagaga cgctgcgcct gcaccctccg 
ctgatcatcc tcatgcgagt ggccaagggc gagttcgagg tgcaaggcca ccggattcat 
gagggcgatc tggtggcggc ctccccggcg atctccaacc ggatccccga agacttcccc 
gatccccacg acttcgtgcc agcacgatac gagcagccgc gccaggaaga tctgctcaac 
cgctggacgt ggattccgtt cggcgccggc cggcatcgtt gcgtgggggc ggcgttcgcc 
atcatgcaga tcaaagcgat cttctcggtg ttgttgcgcg agtatgagtt tgagatggcg 
caaccgccag aaagctatcg taacgaccat tcgaagatgg tggtgcagtt ggcccagccc 
gcttgcgtgc gctaccgccg gcgaacggga gtttaa 



240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1356 



<210> 34 
<211> 1629 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 34 

gtgcagtccg ataagacggt gctgttggaa gtcgaccatg aactggccgg cgctgcacgc 60 

gccgccatcg cgccgttcgc cgagctggaa cgtgcacccg aacatgtcca cacctaccgc 12 0 

atcacaccgc tggcactgtg gaatgctcgc gccgccggcc atgatgccga gcaagtcgtc 180 

gacgcgctgg tcagttactc ccgctacgcg gtgccgcaac ccttgctcgt cgacatcgtc 240 

gacaccatgg cccgctacgg acgactgcag ttggtcaaga acccggccca tggcctgacg 3 00 

ctggtgagcc tggaccgcgc ggtgcttgag gaagtgctgc gcaacaagaa gatcgcgccg 360 

atgcttggcg cccgcatcga tgacgacacc gtcgtcgtcc accccagcga acgcggccgg 42 0 

gtcaagcagc tgctgctcaa gatcggttgg cccgcagagg atctcgccgg ctacgtcgat 4 80 

ggtgaagcgc acccgatcag cctgcaccag gagggctggc agctgcgcga ttaccagcgg 540 

ctggccgcgg actcgttctg ggcgggcggc tccggggtgg tggtgctgcc atgtggggcc 600 

ggcaagacgc tggtcggtgc ggccgcaatg gccaaagccg gcgcgacgac gttgatcctg 660 

gtcaccaata tcgtcgcggc ccggcaatgg aaacgagagc tggtcgcgcg cacctcgctc 72 0 

accgagaatg agatcggcga attctcggga gaacgcaagg aaatccgacc tgtcaccatc 78 0 

tcgacatacc agatgatcac ccgccgcact aagggcgagt accgccatct ggaactgttc 84 0 

gacagccgcg actgggggct catcatctat gacgaggtgc acctgttgcc ggcaccggtc 900 

ttccggatga ccgctgacct gcagtccaaa cggcggctgg ggctgaccgc cacgttgatc 960 

cgtgaagacg gacgcgaggg cgacgtgttt tcccttatcg gaccaaagcg ctatgacgcg 1020 

ccgtggaagg acattgaggc gcagggctgg atcgcgccag ctgagtgcgt ggaagtccgg 1080 

gtcacgatga ccgacagcga gcggatgatg tacgccaccg ccgaacccga agaacgctac 114 0 

cggatctgct cgacggtgca caccaaaatt gctgtggtca agtcgattct ggcgaagcac 1200 

ccggatgagc agaccctggt catcggagcg tacttggatc agctcgacga gctgggcgcc 1260 

gagctcggcg ctccggtgat tcaggggtcg acaaggacca gcgaacgcga ggcactgttc 1320 

gacgccttcc gccgcggcga ggtcgctacg ctcgtggtgt ccaaggtggc taacttctcc 1380 

atcgacttgc cggaagccgc cgtggcggta caggtttcgg gaacattcgg ctcacgccag 1440 

gaagaggcgc aacggctcgg ccggatattg cgacccaagg ccgacggggg cggtgccatc 1500 

ttctactcgg tggtggcccg cgacagcctg gatgccgagt acgccgcaca ccggcagcgg 1560 

tttttagctg agcagggcta cggttacatc atccgcgacg ccgacgacct gctgggcccg 162 0 

gcaatttag 1629 



<210> 35 
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<211> 1488 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 35 

gtgagtcgta tcacgaccga ccaactgcgg cacgcggtgc tagaccgggg atctttcgtc 60 

agctgggata gcgagccgct ggcggtgccg gtagccgact cctatgcgcg ggagctggcc 12 0 

gccgctcggg cggccaccgg cgcggacgaa tcggtgcaga ccggtgaggg acgcgtattc 18 0 

999cg9cggg tggccgtggt ggcctgtgag ttcgacttcc tgggcggctc gattggggtg 24 0 

gcagcggccg aacggatcac cgccgccgtc gagcgggcga ccgccgagcg gctgccgcta 3 00 

ctggcgtcac caagctcggg aggcacccgc atgcaagaag gcacggtcgc gtttctgcag 360 

atggtgaaga tcgctgcggc catccagctg cacaaccagg cgcgcctgcc ctacctggtc 42 0 

tatttgcgcc atccgaccac gggtggagtt ttcgcgtcgt ggggctcgct ggggcatctc 48 0 

accgtcgccg agccgggcgc cctgatcggc tttctgggac cacgggtcta tgagttgctc 54 0 

tatggcgacc ccttcccatc cggcgtccaa accgccgaga atctacggcg gcatgggatc 600 

atcgacggcg tcgttgcact ggaccggcta cgaccgatgc tggatcgtgc gttgacggtg 660 

ctcatcgacg ctcccgaacc gcttccggca ccgcagacgc ccgcgcccgt acccgatgtg 72 0 

cccacgtggg actcggtggt ggcatcgcgc cggccggacc ggccgggcgt caggcagcta 780 

ctgcgacacg gcgccaccga ccgggtgttg ttgtcaggaa ccgatcaagg cgaagcggcg 84 0 

accacgctgc tggcgctggc ccgctttggc ggccaaccca cggtggtcct cggccagcaa 900 

^999cagtag gcggcggggg aagcactgtc gggcccgctg cgttacgcga agcccgacgc 960 

gggatggcgc tcgccgccga gctgtgcctg ccgctggtgc tggtcattga cgcggccgga 102 0 

cccgcgttgt cggccgcagc cgaacagggc gggctggccg gccagatcgc gcattgcctg 1080 

gccgagctcg tcacgctgga taccccgacc gtgtcgat cc tgctgggcca gggcagcggc 1140 

gggccggcgc tggcgatgtt gcccgccgac cgggtgctgg ccgcactcca cggctggctg 1200 

gcgcccttgc ctcccgaagg agccagcgcg atcgtgttcc gagacactgc tcatgccgcc 1260 

gaactcgctg ccgcccaagg catccggtcg gccgacctac tgaagtcggg gattgtcgac 132 0 

accatcgtgc cggagtaccc cgacgccgca gacgagccga tcgagttcgc cctacgactg 13 80 

tcgaacgcca tcgccgccga agtgcacgcg ttacggaaga taccggcccc ggaacgcctc 1440 

gcgactcggt tgcaacgcta ccgccggatc gggttgcccc gcgactaa 1488 

<210> 36 
<211> 1395 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 36 

atggccaagt tggcccgagt agtgggccta gtacaggaag agcaacctag cgacatgacg 60 

aatcacccac ggtattcgcc accgccgcag cagccgggaa ccccaggtta tgctcagggg 120 

cagcagcaaa cgtacagcca gcagttcgac tggcgttacc caccgtcccc gcccccgcag 180 

ccaacccagt accgtcaacc ctacgaggcg ttgggtggta cccggccggg tctgatacct 24 0 

99C9tgattc cgaccatgac gccccctcct gggatggttc gccaacgccc tcgtgcaggc 3 00 

atgttggcca tcggcgcggt gacgatagcg gtggtgtccg ccggcatcgg cggcgcggcc 360 

gcatccctgg tcgggttcaa ccgggcaccc gccggcccca gcggcggccc agtggctgcc 42 0 

agcgcggcgc caagcatccc cgcagcaaac atgccgccgg ggtcggtcga acaggtggcg 4 80 

gccaaggtgg tgcccagtgt cgtcatgttg gaaaccgatc tgggccgcca gtcggaggag 54 0 

ggctccggca tcattctgtc tgccgagggg ctgatcttga ccaacaacca cgtgatcgcg 6 00 

gcggccgcca agcctcccct gggcagtccg ccgccgaaaa cgacggtaac cttctctgac 660 

gggcggaccg cacccttcac ggtggtgggg gctgacccca ccagtgatat cgccgtcgtc 72 0 

cgtgttcagg gcgtctccgg gctcaccccg atctccctgg gttcctcctc ggacctgagg 780 

gtcggtcagc cggtgctggc gatcgggtcg ccgctcggtt tggagggcac cgtgaccacg 840 

gggatcgtca gcgctctcaa ccgtccagtg tcgacgaccg gcgaggccgg caaccagaac 900 

accgtgctgg acgccattca gaccgacgcc gcgatcaacc ccggtaactc cgggggcgcg 960 

ctggtgaaca tgaacgctca actcgtcgga gtcaactcgg ccattgccac gctgggcgcg 102 0 

gactcagccg atgcgcagag cggctcgatc ggtctcggtt ttgcgattcc agtcgaccag 1080 

gccaagcgca tcgccgacga gttgatcagc accggcaagg cgtcacatgc ctccctgggt 114 0 

gtgcaggtga ccaatgacaa agacaccctg ggcgccaaga tcgtcgaagt agtggccggt 1200 
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ggtgctgccg cgaacgctgg agtgccgaag ggcgtcgttg tcaccaaggt cgacgaccgc 
ccgatcaaca gcgcggacgc gttggttgcc gccgtgcggt ccaaagcgcc gggcgccacg 
gtggcgctaa cctttcagga tccctcgggc ggtagccgca cagtgcaagt caccctcggc 
aaggcggagc agtga 



1260 
1320 
1380 
1395 



<210> 37 
<211> 795 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 37 

ttggtcgacg cccacaccca tctcgacgcg tgcggtgcac gagacgccga tacggtgcgg 60 

tcgctcgtcg agcgagccgc cgcggccggc gtgaccgcgg tggtcaccgt cgccgacgac 120 

ctggagtccg cgcgctgggt cacccgcgcg gccgaatggg atcggcgagt ctatgccgcg 180 

gtggcgttgc acccgacccg cgccgatgcg ctcaccgacg ctgcccgtgc cgagctcgag 240 

cgattggttg cccaccccag ggtggtggcc gtcggtgaga ccggaatcga catgtactgg 3 00 

ccgggtcgcc tggacgggtg tgcggagccg cacgtccagc gggaggcctt tgcctggcat 3 60 

atcgatctgg ccaagcggac cggtaaaccg ctgatgatcc acaatcgtca ggccgaccgc 420 

gacgtgctgg acgtgctgcg ggccgagggc gcgccggaca ccgtgatctt gcactgcttc 4 80 

tcgtcggacg cggcgatggc ccgcacgtgt gtggacgccg ggtggctgct cagcctgtcc 540 

gggacggtga gcttccgtac cgcccgtgaa ctacgggaag ccgtcccgct gatgccggtg 600 

gagcagcttt tggtggaaac cgatgcaccg tatttgaccc cgcatcccca ccggggcttg 660 

gcgaacgaac cgtactgcct gccctatacc gtgcgggcgc tggctgaact ggtcaatcgg 720 

cgccccgaag aggtggcgct catcaccaca agcaacgctc gccgagctta tgggctaggg 7 80 

tggatgcgcc aatga 795 

<210> 38 
<211> 1089 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 38 



atgttgcgcc 
gtcgccgcat 
atgaaatcgc 
gacctgtatc 
agccgtccgc 
tcgacggtgg 
tctcgcgcca 
gtgcagctca 
gggctgctga 
acggccccga 
accgagcggc 
agccgggagg 
gctgaggtca 
gcccacgaag 
gacggaagca 
accggcaacg 
gggctgcggt 
gaggtgaccc 
gcgcgctga 



tggtagtcgg 
gcaaaacggt 
gggtgatcga 
ccgcggccgg 
tgcagatctc 
acgaggcgct 
gccgcgtccc 
acgacggcgg 
gtgcggccgg 
tcgtcgaagg 
tgccgctgcc 
tcgtcgaaga 
acggcgtcga 
ccgtggtgcg 
tctgggacgc 
ggtattacgg 
atgcaccccg 
gactgcgtca 



tgcgctgctg ctggtgttgg cgttcgccgg tggctatgcg 
gacgttgacc gtcgacggaa ccgcgatgcg ggtgaccacg 
catcgtcgaa gagaacgggt tctcagtcga cgaccgcgac 
cgtgcaggtc catgacgccg acaccatcgt gctgcggcgt 
gctggatggt cacgacgcta agcaggtgtg gacgaccgcg 
ggcccaactc gcgatgaccg acacggcgcc ggccgcggct 
gctgtccggg atggcgctac cggtcgtcag cgccaagacg 
gttggtgcgc acggtgcact tgccggcccc caatgtcgcg 
cgtgccgctg ttgcaaagcg accacgtggt gcccgccgcg 
catgcagatc caggtgaccc gcaatcggat caagaaggtc 
gccgaacgcg cgtcgtgtcg aggacccgga gatgaacatg 
cccgggggtt ccggggaccc aggatgtgac gttcgcggta 
gaccggccgt ttgcccgtcg ccaacgtcgt ggtgaccccg 
ggtgggcacc aagcccggta ccgaggtgcc cccggtgatc 
gatcgccggc tgtgaggccg gtggcaactg ggcgatcaac 
tggtgtgcag tttgaccagg gcacctggga ggccaacggc 
cgctgacctc gccacccgcg aagagcagat cgccgttgcc 
aggttggggc gcctggccgg tatgtgctgc acgagcgggt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1089 



<210> 39 
<211> 954 
<212> DNA 



<213> Mycobacterium tuberculosis 
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<400> 39 

atgtgctgca cgagcgggtg cgcgctgacc atccggctgc tcgggcgcac tgagatcagg 60 

cggctggcca aagagctcga ctttcggccg cgcaaatctc tcggacagaa cttcgtgcac 120 

gacgccaaca cggtgcgacg ggtggttgcc gcctccgggg tcagccgttc cgacctggtt 180 

ttggaggtcg ggccgggcct gggatcgctg accctggcac tgctcgaccg cggcgcgacc 240 

gtcaccgcgg tcgagatcga tccactactg gcttctcggc tgcaacagac cgtggcggag 300 

cactcgcaca gcgaggttca ccgactaacg gtggtcaatc gcgacgtcct ggccctgcgc 360 

cgggaggatc tagccgcggc gccgaccgcg gtggttgcca atctgccgta caacgtagcg 420 

gtaccggcgt tgttgcatct gcttgtcgag ttcccgtcga tccgtgtcgt gacggtgatg 480 

gtgcaggccg aggtcgccga acggctcgcc gccgagccgg gcagcaaaga gtacggcgtg 540 

cccagcgtta agctgcgctt cttcgggcgg gttcgccgct gcggcatggt gtcgccgacc 600 

gttttctggc ccattccgcg tgtctattcc gggctggtac gcatcgatcg atatgagacc 660 

tcgccctggc ccaccgacga cgcttttcga cggcgggtat tcgaactcgt ggacatcgca 720 

ttcgcgcagc ggcgcaagac ttctcgcaac gcgtttgtgc agtgggcggg ctcgggaagc 780 

gagtcggcga atcgattgtt ggcggccagc atcgaccccg cccgtcgcgg tgagacgctg 84 0 

tccatcgacg acttcgtgcg gctgctgcga cggtccggcg gctccgacga ggccaccagc 900 

accggccggg acgccagggc gccggacatt tcggggcacg cgtcggcgag ctga 954 

<210> 40 
<211> 921 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 40 

gtgcccaccg ggtcggtcac cgttcgggtg cccggaaagg tcaacctcta tctggcggtc 60 

ggcgatcgcc gcgaggacgg ctatcacgag ctgaccacgg tatttcatgc cgtctcgctg 120 

gtcgacgagg taaccgttcg taacgctgat gtgctctcgc tcgagttggt cggcgagggg 180 

gccgaccagc tgccgaccga cgaacgcaat ctcgcctggc aggcggccga gctgatggcc 240 

gaacacgtgg gccgggcgcc ggacgtctcg atcatgatcg acaaatccat tccggtcgcc 300 

ggcggcatgg ccggtggcag cgcggacgct gcggcggtcc tggttgcgat gaactcgttg 360 

tgggaactca atgtgccccg ccgcgacctg cgcatgctcg ccgcgcggct aggcagcgat 420 

gtgccgtttg ccctgcatgg tggtaccgcg ctggggacgg gtcgcggcga ggagttggcc 4 80 

accgtgttat cccgcaacac cttccactgg gtcctggcgt tcgccgacag cgggttgctc 54 0 

acctccgcgg tgtacaacga gctcgaccgg ctcagggagg tgggggatcc gccccggctt 600 

ggtgagcccg ggccggttct ggctgcctta gctgcgggtg atccggatca gctggcgccg 660 

ttgctgggta atgaaatgca agcggccgcg gtgagcctgg acccggcgct ggctcgtgcg 72 0 

ttacgcgccg gtgtggaggc cggcgcgctc gcaggcatcg tgtccggttc gggtcccacg 780 

tgtgccttcc tgtgcacctc ggcgagctcg gcgatcgatg tcggcgcgca gctgtcgggg 84 0 

gcgggagttt gtcgcaccgt tcgagtcgcc accgggccgg tacccggcgc ccgcgtggtg 90 0 

tctgcgccga ccgaagtgtg a 921 

<210> 41 
<211> 1113 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 41 

atgcttcgcc gcatgggtga tgcatcgctg acaaccgagc tcggccgcgt tctggtcacc 60 

ggcggcgcgg gcttcgtggg cgccaacctg gtgaccacct tgctggaccg cgggcactgg 120 

gtgcgttcct tcgaccgcgc gccgtcgctg ttgcctgcgc atccgcaact ggaggtgctg 180 

caaggggaca tcaccgacgc ggacgtctgc gccgcggccg tggacggcat cgacacgatc 240 

ttccacaccg cagcgatcat cgagctgatg ggcggcgcgt cggtcaccga cgagtaccgc 3 00 

caacgtagct ttgcggtcaa cgtcggcggc accgagaacc tgctgcacgc cggccagcgg 3 60 

gccggggtgc agcggttcgt ctacacgtca tccaacagtg tggtgatggg cggccagaac 4 20 

atcgccggcg gtgacgagac gctgccctat accgaccggt tcaacgacct ctacaccgag 4 80 

accaaggtgg ttgccgagcg attcgtgttg gcccagaacg gtgtcgacgg catgctgacg 54 0 

tgcgcgatcc ggcccagcgg catctgggga aacggcgatc agacgatgtt ccgcaagctg 60 0 
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ttcgaaagtg tgctcaaggg ccacgtcaag gtgctggtcg ggcgcaagtc ggcccggctg 660 

gataactctt acgtgcacaa cctgattcac ggtttcatct tggccgctgc ccatctggtg 720 

ccggacggca cagcgcccgg gcaggcttac ttcatcaacg acgcagagcc gatcaatatg 780 

ttcgagttcg ctcggccggt gctcgaggcg tgcgggcagc gctggccgaa gatgcggatt 840 

tccggccccg cggtccgctg ggtaatgacg gggtggcagc ggctgcactt ccggttcgga 900 

ttccccgcgc cgctgctcga gccgctggcc gtcgaacgac tgtacctgga caactacttt 960 

tcgatcgcta aggcacgccg cgacctgggc tatgagccgc tgttcaccac ccagcaggcg 102 0 

ctgaccgaat gcctgccgta ctacgtgagt ctgtttgagc agatgaagaa cgaggcccgg 108 0 

gcggaaaaaa cggccgccac agtcaagccg tag 1113 

<210> 42 
<211> 1008 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 42 

atggttccga cggtcgacat ggggattccc ggggcttcgg tatcgtcgcg atcggtggcc 60 

gaccgtccca accgtaagcg ggtgctgctg gccgagccgc gtggctactg cgctggcgtg 12 0 

gatcgggccg tcgaaacggt cgaacgcgcg cttcaaaaac acggcccgcc tgtctacgtg 180 

cgtcacgaga tcgtgcataa ccgccacgtg gttgacaccc tggctaaggc cggtgcggtt 24 0 

ttcgtcgaag agaccgagca ggttcccgag ggagcgattg tggtgttctc cgcgcacggg 300 

gtcgcgccta cggtgcacgt cagcgccagc gagcgcaacc tgcaggtcat tgacgccacc 360 

tgcccgctgg tcaccaaggt gcacaacgag gccaggcggt tcgcccggga cgactacgac 420 

atcttgctga tcggtcatga gggccacgag gaagtcgtcg gtactgctgg ggaagctccc 4 80 

gatcatgtgc agctggtcga cggggtggac gccgtcgacc aggtgaccgt ccgtgacgag 540 

gacaaagtgg tttggctgtc gcagaccacc ctgtccgtcg atgagaccat ggagattgtc 600 

gggcggttgc gtcggcgttt ccccaagctg caggatccgc ccagcgacga catctgctat 660 

gcgacccaga atcggcaggt cgcggtcaag gcgatggcgc ccgagtgcga gctggtcatc 720 

gtggtcggct cgcgcaattc gtcgaattcg gttcggctgg tcgaggtggc gctgggtgcc 7 80 

9999cgcggg ccgcccacct ggtggactgg gccgacgata tcgactcggc ctggctggac 840 

ggcgttacca cggtcggcgt tacgtcgggg gcatcggtcc ccgaggtgct ggtgcgcggt 900 

gtgctggagc ggctggccga atgcggctac gacatcgtgc aaccggtgac aacggccaac 960 

gagacgttgg tgttcgcatt gccccgggag ctccgctcac ctcgctga 1008 

<210> 43 
<211> 675 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 43 

atgcacattg ggctgaagat attcatatgg ggcgtgttag gactcgtcgt tttcggcgcg 60 

ctcctattcg ggccagccgg cacgttcgac tattggcagg cgtgggtgtt cctcgccgca 120 

tttgtgagca ccacgattgg ccccacaatc tatctggctc gcaacgatcc cgcggccctt 180 

caacgtcgca tgcgcagcgg tccgctcgcg gagggccgaa cgattcagaa gttcatcgtc 240 

atcggcgctt ttctggggtt cttcgcgatg atggtgctga gcgcgtgcga ccatcgttat 300 

ggttggtcgt cagtgccagc cgcggtgtgc gtgatcggcg acgtcctagt gatgacgggc 360 

cttggcatcg ccatgctggt ggtcatccag aacaggtatg ccgcctcgac ggtcagggtg 42 0 

gaggcgggcc agatattggc ctccgacggt ctctacaaaa ttgtccgaca cccgatgtac 4 80 

gccgggaacg tggtcatgat gacaggcata ccgctggcac tgggctctta ctgggcgatg 540 

ttcatcctcg tccccggcac actggtgttg gtgttccgca tcctcgacga ggaaaaacta 600 

ctgacgcaag aactcagcgg gtaccgcgaa taccggcaac tggtgcgcta ccggttggtg 660 

ccctacgtgt ggtag 675 



<210> 44 

<211> 1650 

<212> DNA 

<213> Mycobacterium tuberculosis 
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<400> 44 

gtgagccact tgtcgcagcg catggcgggg ttgctgcgag ttcatggcga gtggtcgcga 60 

tccgtggata ctagggtgga cacggacaac gcgatgcctg cacgttttag cgcccagatt 120 

cagaatgagg atgaggtgac ctccgaccaa ggcaacaacg gcggcccgaa cggcggaggc 180 

cgcctggcgc cgcgcccggt ttttcggcca ccggtcgacc cggcgtcgcg tcaagcgttc 24 0 

99gcgtccgt ccggggtcca agggtccttt gtggccgagc gtgtgcgccc gcagaagtac 3 00 

caggaccagt ctgacttcac accgaacgat cagcttgctg acccggtgct tcaggaggcg 360 

ttcggtcgtc cgttcgcggg cgccgaatcg ctgcagcgcc atcccatcga tgccggagcg 420 

ctggcagctg agaaagacgg tgccggcccc gacgagcccg acgatccgtg gcgcgacccc 480 

gcggccgcgg ccgcgctggg gacgccagcg ctagccgcgc cggcaccgca cggtgcgctg 54 0 

gccggcagcg gcaagctggg tgtgcgcgac gtgctgtttg gcggcaaggt gtcctacttg 600 

gcgctgggca tcttggtcgc tatcgcactg gtgatcggcg gcatcggcgg tgtcatcggc 660 

cgcaagaccg cggaagtagt cgatgcgttc accacgtcga aggtgaccct gtcgaccact 72 0 

ggcaatgccc aggaaccggc cggccggttc accaaggtgg cggccgccgt ggccgattcg 780 

9tggtgacca ttgagtcggt cagcgaccag gagggcatgc aaggttccgg cgtcatcgtc 84 0 

gatggccgcg gctacatcgt caccaacaat cacgtgatct ctgaggcggc caacaatccc 900 

agccagttca agacgaccgt ggtgttcaac gacggcaagg aggtgcccgc caatctggtg 960 

ggtcgtgacc ccaagaccga cttggccgtc ctcaaggtcg acaacgtcga caatctgacc 102 0 

gtggcccggc tcggtgattc cagcaaggta cgggtcggtg acgaagtcct cgcggtcggc 1080 

gcgcccctgg ggctgcgcag tacggtgacc cagggcattg tcagcgcgct acaccgcccc 1140 

gttccgttgt cgggcgaggg ctctgacacc gacaccgtca ttgacgcaat tcagaccgac 1200 

gcctcgatca accacggtaa ctccggcggt ccgctaatcg acatggatgc ccaggtgatt 1260 

ggcatcaaca ccgccggtaa gtcactgtcg gatagcgcca gcgggctggg ctttgcgatc 1320 

ccggtcaacg agatgaaatt ggtggcaaat tctctgatca aagacggaaa gatcgtgcat 13 80 

ccgacgttgg gcatcagcac ccggtcagta agcaacgcga tcgcgtcggg cgcgcaggtg 144 0 

gccaatgtaa aggcgggaag tcccgcgcag aagggcggga tcttggagaa cgatgtgatc 1500 

gtcaaggtcg gtaaccgcgc ggtcgccgac tccgacgagt tcgtcgtcgc cgtgcgccag 1560 

ttggctatcg gccaggacgc tccgatagag gtggtccgcg agggtcggca tgtgacgctg 1620 

acggtgaaac cggaccccga tagcacctag 1650 

<210> 45 
<211> 396 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 45 

gtgttcgcca acatcggttg gtgggaaatg ctcgtcctcg tcatggtcgg gctggtggtg 60 

cttggcccgg agcggctccc gggtgccatc cgctgggcgg caagcgctct gcggcaggcg 12 0 

cgcgactatc tcagcggtgt gaccagccag ctacgtgagg acattggacc cgaattcgat 180 

gatctgcggg gacatctcgg tgagctgcag aagctacggg gaatgactcc gcgggctgcg 240 

ttgaccaagc acctactgga tggcgatgat tccctgttca ccggagactt cgaccgaccg 3 00 

acgccgaaga aaccggatgc ggcgggctcg gcggggccgg acgctactga gcagatcggt 3 60 

gcggggccca tcccgtttga cagcgatgcc acctag 3 96 

<210> 46 
<211> 1173 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 46 

atgccaagcc gcctacactc ggcggtgatg tccggaactc gtgatggcga cctgaacgcg 60 

gcgatacgca ccgcgctggg caaggtaatc gaccccgaat tgcggcgccc catcaccgaa 120 

ctggggatgg tcaaaagcat cgacaccggc ccggatggga gcgtgcacgt cgagatctac 180 

ctgaccatcg ccggctgccc gaagaagtcc gaaatcaccg agcgtgtcac ccgggcggtc 240 

gccgacgtgc caggcacttc ggcggtgcgg gtcagcttgg acgtgatgag cgacgagcag 3 00 

cgcaccgagc tgcgtaagca gttgcgtggc gatacccgcg aacccgtcat cccgttcgcg 3 60 
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caacccgatt 
tccaccgtca 
ctggacgctg 
acccaggttg 
gcccagttca 
ttgcagcagt 
ccgcccggaa 
ctggtggtca 
gcgctgcaaa 
ccggacggca 
ttgtcgcgtg 
ctggtggccg 
ggcaaggaac 
atgtcgctgg 



ccttgacccg 
cggtcaacct 
atatccacgg 
agtcgatgat 
cccagggcaa 
ttctggccga 
ccggcgacgt 
ccaccccgca 
cccgccaacg 
ccacgatgca 
cggtcggcgc 
ccggcgattc 
tgcatagcat 
ggttggaccc 



ggtgtatgcc 
ggccgccgcg 
ccactctatc 
cctgccgccg 
caccccggtg 
cgtgtactgg 
cgccatctcg 
gctggccgcc 
catcgtcggc 
ggtgttcggc 
cgacgtgccg 
gggcgtaccg 
cgccgacggc 
gacacgacgc 



gtggcttccg 
atggccgtcc 
ccccggatga 
atcgcccacc 
gtgtggcgcg 
ggggatctgg 
gtggctcaac 
gcggaggtgg 
gtcgtggaga 
gagggcggtg 
ctgctgggtc 
ctcgtgttga 
ttgtcgactc 
tag 



gtaagggcgg 
gcggcctgtc 
tgggcaccac 
aggtgaaggt 
ggccgatgct 
acgtgctgct 
tgatccccaa 
ccgaacgggc 
acatgtcggg 
gccggctggt 
agatcccgct 
gctcgccgga 
gacgacgcgg 



agtcggaaag 
gatcggggtg 
cgaccggcct 
catctcgata 
gcaccgggcg 
gctggacttg 
cgccgaactc 
cggcagcatc 
gctcacgctg 
cgccgagcgg 
ggaccccgca 
ctcggcgatc 
attggcgggc 



420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1173 



<210> 47 

<211> 1101 

<212> DWA 

<213> Mycobacterium tuberculosis 



<400> 47 

gtgttcccag 

ccgaacgcac 

gtctgcggcc 

gagatcgaac 

aaccagatgc 

gtgcacgcgc 

aagaccgtca 

ggcgagatca 

ggcgggttat 

ccgtatgcgg 

aatctcatgg 

ctcgacatcg 

aatccgctat 

gaagtgcggc 

gccagctacg 

cagcaaaaca 

atgatcgcgg 

ggttacccga 

cgcaacagaa 



ggtttgacgc 
accccgttgc 
agcgactgcc 
tgaccgggca 
aggacgtagc 
accagcgacc 
actacgtccc 
tgatcttcgt 
ccgaggtgcg 
tgatgcacgc 
agaccgatat 
aaccgatcta 
cgaccgcatt 
gctacctgcg 
acgacatgct 
tggacatgcg 
gcatctatgg 
cagtgatcgg 
actggctcta 



attgcccgaa 
ccagccaccg 
cggcaagtac 
ggaggcgttc 
agacgttttc 
caagttggag 
gcacgaatcg 
cggcaaggat 
taagcggatg 
gatcgccgac 
cgacagcatc 
tctgctcaag 
ccagcgcatg 
cgacgtcgcc 
caactcgctg 
caagatatcc 
catgaacttt 
cgggatggtc 

g 



gtgctgcgac 
gcccaagcct 
acctacgccg 
gtctggatcg 
gggttgcacc 
cgctacgacg 
gtggtactgg 
ttcgtggtca 
gatgccgacc 
tacgtggtcg 
gaggaagtag 
cgggaagtgg 
cagaccgaga 
gaccaccaga 
gtgcaggccg 
gcgtgggcag 
cacttcatgc 
cttatctgtc 



cggtcgcgcg 
tggtcgactg 
ccgcgctgcg 
ggctgcacga 
cgttagccgt 
agacgctgtt 
cccgcgagat 
ccgtccgcca 
ccgaacattt 
accactacct 
cgttcgcgcc 
tcgagttgcg 
gcaaagacct 
ccgaggccgc 
cgctcgcccg 
gtatcatcgc 
ccgagctgga 
tgttcctcta 



accccagccg 
cggtgtctac 
cgaggtgcgc 
gcccgatgaa 
tgaggacgcc 
cctcgtcctc 
cgtcaaaacc 
cggcgaacac 
gcggttggga 
cgaggtgacc 
gggccgcaag 
ccggtgcgtg 
catttcgaaa 
cgaccagatc 
ggtcggcatg 
ggtccccacc 
ctccaggtgg 
ccacgtcttc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1101 



<210> 48 

<211> 1587 

<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 48 

atggacactc 

agccggctta 

aagaacagat 

tgggattacc 

ggcaaggtgc 

tcagactacg 

ggctactttc 

agcggagtaa 

gcgtggctgg 

ccggaaggct 



agagcgacta 
gcaccgatcc 
tcatcggcgt 
taaccgaacc 
tcggtggctc 
atgagtgggc 
gccgcatcga 
ccggtccgtt 
cagccgcacg 
tttgcgagac 



cgtcgtggtc 
ggccacgacg 
cccagcggcg 
gcagccggag 
gtcgtccatg 
cgcgcgagcc 
gaacgtcacc 
gcatatttcc 
tgagtgcgga 
cgtcgtcacc 



ggtaccggct 
gtggtggccc 
ttttccaagc 
ctcgacggcc 
aacgcaatga 
ggtccgcggt 
gctgcctggc 
cggcaacgca 
tttgccgctg 
cagcgccgcg 



cagccggggc 
tggaggcggg 
tgttccgcag 
gcgaaatcta 
tgtgggtgcg 
ggtcgtacgc 
actttgtcag 
gcccaagatc 
cgcggccgaa 
gtgctcgatt 



ggttgtggcc 
gccgcgtgac 
cgagatcgac 
ttggcctcgt 
tggattcgca 
cgacgtgctc 
cggtgacgac 
ggtgaccgca 
ttcccctcga 
cagtactgcc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
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gacgcctatc tgaagcccgc gatgcgccgt aaaaacctcc gtgtgcttac cggcgccact 660 

gctacccggg tggtcatcga cggcgaccgg gccgtcggcg tggaatacca aagcgacggt 720 

caaacccgca tcgtctacgc ccgccgcgag gtggtgctct gcgctggtgc cgtcaacagc 780 

cctcagctgc tgatgctctc cggcatcggc gaccgcgacc acctcgccga acacgacatc 840 

gacaccgttt accacgcgcc cgaggtcggg tgcaacctgc tcgatcatct cgtcacggtg 900 

ctgggtttcg acgtcgaaaa ggacagcttg tttgccgccg agaagcccgg ccagttgatc 960 

agctacttac tgcgacgccg cggcatgctc acctccaacg tcggcgaggc gtacggattt 1020 

gtccgcagcc gacccgaact gaagctgccc gatttggagt tgatttttgc cccggcgccg 1080 

ttttacgacg aagcgctggt tccaccggct ggtcacggtg tggtattcgg cccgattctg 1140 

gtcgcgccgc aaagccgtgg ccagatcacg ctgcggtccg ccgatccgca tgccaagcct 12 00 

gtcatcgaac cgcgttacct gtccgatctc ggtggcgtag accgggccgc catgatggcg 1260 

ggcctgcgga tatgcgcgcg gatcgcgcag gcccgcccgc tcagagatct ccttgggtcc 1320 

atcgcgcgac cgcgcaacag caccgagctg gacgaggcca ctctcgagtt ggcgctggcc 138 0 

acttgttcgc acaccctgta ccacccgatg ggcacctgcc gcatgggcag cgacgaggcc 144 0 

agcgtggtgg atccgcagct gcgggtccgc ggtgtcgacg gactccgcgt cgccgacgcg 1500 

t<^99tgatgc ccagcacggt tcgtgggcat acgcatgcgc cgtcggtgct gatcggggag 1560 

aaggccgccg acttaatccg cagctga 1587 

<210> 49 
<211> 1326 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 49 

gtgcccggtg acgaaaagcc 
gaggttgtcc gcatcatcga 
ttggtcctgc ggggcatcgg 
ttgttgaccg acgacattga 
gtgatggggc cggtggaacc 
tccgtcgtta cggcgaacaa 
gccgaaagcg cccatgttga 
atccgtccgc tcacccagtc 
aacggcacca ccaactacat 
gccctggccg acgcaagtgc 
ggctacgacg ccgcggccaa 
accgcagacg acgtgtatcg 
gcgcacgcgc tgggttgcac 
gaaggttcgc agcgggtatc 
cttgccgcgg tcaacggcgc 
ctgatgttct acggccaggg 
ctagtgatgg ccgcccgcaa 
gctcaacttc cggtggcacc 
gtcgccgaca agccgggcgt 
agcatcgccg aggtgcgcca 
cgaatcgtgg tggtcacgca 
ctggacgact tggatgtcgt 
ttatga 

<210> 50 
<211> 1170 
<212> DNA 
<213> Mycobacterium tuberculosis 

<400> 50 

gtgattgttg ctggcgcgcg tacacccatc ggcaagttga tgggctccct gaaggatttc 60 

agcgccagcg agctgggtgc catcgccatt aagggcgccc tggagaaggc caacgtgccg 120 

gcgtccttgg tcgagtacgt gatcatgggc caggtgttga ccgcgggtgc cgggcaaatg 180 



ggtcggcgta gcggtactcg gtttgggcaa cgtcggcagc 60 

gaacagcgcc gaggatctcg cggctcgtgt cggtgcccca 12 0 

cgtgcgccgc gtgacgaccg atcgcggcgt gccgatcgaa 180 

agagctcgtg gcccgcgagg atgtcgatat cgtggtggaa 24 0 

gtcgcgcaag gcgatcctgg gcgcccttga gcgcggcaag 300 

ggctttactc gccacctcca ccggcgaatt ggcacaggcc 3 60 

tctgtatttc gaggcggccg tggcgggcgc cattccggtc 420 

gctggccggc gacacggtgc tgcgagtggc cgggatcgtc 480 

cctctcggcg atggacagca ccggcgctga ctatgccagc 540 

gctgggctat gcggaggctg atcccaccgc agacgtcgaa 600 

ggcagcgatc ctggcatcca ttgccttcca cacccgggtg 660 

cgaaggcatc accaaggtca ctccggccga cttcggatcc 720 

catcaaactg ctgtcgatct gtgagcgcat aaccaccgac 780 

ggcccgcgtc tatccggccc tggtacctct gtcgcatccg 84 0 

gttcaatgcc gtggtggtcg aggccgaggc cgcgggccgg 900 

cgcgggcggc gcgccgaccg cctctgcggt gaccggtgac 960 

ccgggtactc ggcagccgcg gcccccgtga gtctaaatac 1020 

aatgggtttc attgaaacgc gctattacgt cagcatgaac 1080 

cttgtccgcg gtggcggcgg aattcgccaa acgcgaggtg 1140 

ggagggcgtt gtggacgaag gtggtcgacg ggtgggagcc 1200 

cctcgccact gacgccgcac tctcggaaac cgttgatgca 1260 

gcagggtgtg tccagcgtga tacgactgga aggaaccggc 1320 
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cccgcacggc 
aacaagatgt 
agagagttcg 
ttgatgaata 
tacgacggtc 
aacgacgtcg 
aaggcggccg 
ccgcagcgca 
accgccgccg 
gggtcggcgt 
gcccaggaac 
ccggattcca 
ggcatctcgg 
ttggcctcga 
attgccgtcg 
cagttggcac 
ggcgacgcac 



aggcggcagt 
gcctgtccgg 
acgtggtggt 
gccggtcggg 
tgcacgacgt 
acatgttcac 
cggcatggaa 
cgggcgatcc 
cgctggccgg 
cacagatctc 
tggggctgac 
cactgcaatc 
tggaccagct 
tacgcgaact 
ggcatcccct 
gccggggatc 
tgatattgcg 



99cggccggc 
catcgacgca 
ggccggcggt 
ttacaagtac 
gttcaccgat 
ccgctccgaa 
ggacggcgta 
actgcagttc 
tctgaagccg 
cgacggtgcg 
ctggctagcc 
gcagccggcc 
cgacgtggtg 
cgggctgaac 
cggcatgtca 
gggcgtcggg 
ggccggatag 



atcggttggg 
atcgcgctgg 
caggagtcga 
ggcgacgtta 
cagccgatgg 
caggacgagt 
ttcgccgacg 
accgaggacg 
gcgttccgtg 
gccgcggtgg 
gagatcggcg 
aacgcgatca 
gagatcaacg 
ccccagatcg 
gggacgcgaa 
gttgccgcat 



atgtccctgc 
ctgatcaact 
tgacgaaggc 
cggttttgga 
gcgcgctcac 
acgcggctgc 
aggtgatccc 
aggggatccg 
gcgacggcac 
tggtcatgaa 
cccacggtgt 
acaaggcgct 
aggcgttcgc 
tcaacgtcaa 
tcacgctaca 
tgtgcggggc 



gctgacgatc 
cattcgggcc 
gccccacctg 
ccacatggcc 
cgagcaacgc 
gtcccaccaa 
ggtgaacatc 
cgccaacacc 
catcaccgcc 
ccaggaaaag 
ggtggccggg 
ggatcgcgag 
tgcggtggca 
cggtggtgcg 
tgcggcgctg 
tggcgggcag 



240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1170 



<210> 51 

<211> 627 

<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 51 

gtgagcgtcg 

ggacgtgtgg 

ctgcgcgagc 

ccgggcgagg 

atcgaccagg 

actttggccc 

gacctggccg 

gcgccaccta 

gacgttatcc 

gacaaggtcg 

gtgggaacgg 



gcgagggacc 
tggtgctgtc 
ggatcccgaa 
tcgacggtgt 
gtgagttgct 
agccggtgcg 
gggccagggc 
gctggcagga 
aacgccgcct 
tggtgaacag 
caccgggctc 



ggacaccaag 
cggtccttcc 
tctgcatttc 
cgactaccac 
ggaatgggca 
ggcggccgcg 
gatcaagaag 
tcttcaggcc 
ggacaccgcg 
gcgattagag 
cccgtga 



cccaccgcgc 
gcggtcggca 
agtgtctcgg 
ttcatcgacc 
gaaatccacg 
gcgactggtg 
acgatgcccg 
agactgattg 
cggatcgaat 
tctgcgtgtg 



gtggccaacc 
aatccacggt 
ccacgacgcg 
ccacccgctt 
gcggcctgca 
tgccggtgct 
aggctgtcac 
gccgcggcac 
tggcagcgca 
cggaattggt 



ggcggcagtg 
ggttcggtgt 
ggcgccacgc 
tcagcagctc 
ccggtcgggc 
tatcgaggtt 
cgtgtttctg 
cgaaacagct 

gggcgacttt 

atccttgctg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
627 



<210> 52 

<211> 1374 

<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 52 

atgaccccta 

ttcgagacgc 

ctgctggccc 

ggcacctgcc 

ccgcaggcga 

cgcacgcggg 

ttcgattcgg 

gagcggtcct 

gcgttcgtgc 

gcggtcgggg 

gcggcacgcc 

ggtcggtatt 

gtgcgcgacg 

accctggcgc 

ggcaagaccg 



gatcgcgtgg 
tgcgggcggt 
aacgcggtat 
gagcccgcgg 
tcgatccggt 
tcgacgcaca 
cgcgagcagg 
gggttggcga 
atgcgcatcc 
agctcgaggc 
ccggggtgct 
cgccgtttgc 
gccaagcgct 
cagtcgacgg 
cgctgttggc 



gccgcgccgc 
tagtgcgcgc 
cggcggtcgc 
cctgctcgac 
gctgctagac 
cgccgcagtg 
tttcgtcaac 
actcgctcct 
ccgatggatc 
agttttggcc 
gaccgccggc 
ggtgtatctg 
ggtccaggac 
cgataccgga 
cgggctgggt 



cggccgctgg 
gacgcctacg 
gacgccgcgt 
gcggtcatcg 
ctgttgcggc 
tcgaccaccg 
ggtgtactac 
gatgcgcaga 
gcccaggcct 
agcgacgacg 
gaactggccc 
ccgcgcggtg 
gagggcagcc 
cggtggctgg 
ttgcagtgcg 



acccggcgcg 
cgaacctggt 
tcgccaccga 
gtgcggccgc 
tcggcaccta 
tcgagcaggc 
gaacgatcgc 
acgatccgat 
ttgctgacgc 
aacggccagc 
gcgcggtgcg 
acccggggcg 
agttagtcgc 
acctgtgtgc 
cagcccgggt 



tcgtgcggcc 
gttgcccgcg 
gctgacatac 
cgagcgttcg 
ccaattgctg 
cggaatcgaa 
cggccgagac 
cgggcatgcc 
gttgggcgcg 
ggtgcacctg 
cggaaccgtc 
actggcgccg 
ccgagcattg 
cggaccgggc 
gaccgcggtg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
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gaaccctcgc cacaccgcgc ggacctggta gcacagaaca cccgcgggct gccggttgag 960 

ctcttgcgtg tcgacgggcg gcacaccgac ctcgacccgg gtttcgaccg ggtgctggtg 1020 

gatgcgccct gcaccgggct gggcgcgtta cgccgtcggc cggaggcccg ttggcgtcgt 1080 

cagccggcgg acgtagcggc actggccaag ctacaacgcg agttgttgag cgccgccatc 1140 

gcgctgactc ggcccggcgg tgtcgtgctc tatgccacat gctcgccgca cctggccgag 1200 

actgtgggtg ctgtcgccga cgcgctacgc cgacatccgg ttcacgcgct cgatacccgc 12 60 

ccactgttcg agccggtgat cgcggggctg ggggaggggc cccacgttca gctgtggccg 1320 

caccggcacg gtaccgacgc catgttcgcc gcggcgttgc gccgcctgac gtga 13 74 

<210> 53 
<211> 1020 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 53 

atgaacgtgg agcaggtcaa gagcatcgac gaggctatgg gtctcgccat cgagcactcc 6 0 

taccaggtca aaggcacgac ttatccaaaa cccccagtgg gggccgtcat tgtggatccc 12 0 

aacggtcgga tcgtcggcgc cggcggcacc gagccggccg gtggcgatca tgccgaggtg 180 

gtggcgctgc gccgggccgg cggattggct gccggcgcca tcgtggtggt caccatggaa 24 0 

ccctgtaacc actacggcaa gactccgcca tgcgtgaacg ctctgatcga agccagggtg 300 

gggacggtgg tctacgccgt cgccgacccg aacgggatcg ctgggggtgg cgcgggccgg 360 

ctgtcagcag cgggcctaca ggtgcggtcc ggggtgttgg ctgaacaggt ggcggccgga 42 0 

ccgctgcggg agtggctcca caagcaacgc accggtctgc cgcatgtcac ctggaagtac 4 80 

gccaccagca tcgacggccg cagcgccgcc gccgacggct ccagccagtg gatctccagc 54 0 

gaggccgcac gcctggatct gcatcgccgc cgcgccatcg ccgacgcgat cttggtcggc 600 

accggcaccg tcctcgccga cgacccggcc ctgaccgcgc ggctggccga cggctcgctg 660 

gcgccgcagc agccgctgcg cgtggtggtg ggcaagcgcg acataccgcc ggaagcacgg 720 

gtcctcaacg acgaggcacg caccatgatg atccgcaccc acgaacctat ggaggtgctc 7 80 

agggcgttgt cggatcgcac cgacgtgctg ctggaaggag gtcccaccct cgccggcgcc 840 

ttcctacgag cgggtgcgat caaccggatc ctggcctacg tcgcaccgat cctgttgggc 900 

ggtccggtta ccgcggtcga tgacgtcggg gtgtccaaca tcaccaacgc gttgcgttgg 960 

cagttcgaca gcgtcgaaaa ggtcggaccg gatctgttgc tgagcttggt ggctcgttag 1020 

<210> 54 
<211> 354 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 54 

gtggcaggcg tgacagccgc ggtcagtgca cgcctcaaag ccgatgaggc gcgacggcct 60 

gggttctacg cggcaggcag cggtccgctg ccgcaggttc gggggagtac gctacccgtc 12 0 

atggaattgg ccctgcagat cacgctgatc gtcacgagcg tgctggtggt gttgttagta 180 

ctgctgcacc gggccaaggg tggcgggcta tcgacactgt tcggcggtgg tgtgcagtca 240 

agcctgtccg gctcgacggt ggtggagaag aacctggacc ggttgacgct gttcgttacc 3 00 

ggcatctggc tggtgtccat catcggcgtg gcgttgctca tcaaataccg ctag 3 54 

<210> 55 
<211> 810 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 55 

atgacaggac tgctggacgg caaacggatt ctggttagcg gaatcatcac cgactcgtcg 6 0 

atcgcgtttc acatcgcacg ggtagcccag gagcagggcg cccagctggt gctcaccggg 12 0 

ttcgaccggc tgcggctgat tcagcgcatc accgaccggc tgccggcaaa ggccccgctg 18 0 

ctcgaactcg acgtgcaaaa cgaggagcac ctggccagct tggccggccg ggtgaccgag 24 0 

gcgatcgggg cgggcaacaa gctcgacggg gtggtgcatt cgattgggtt catgccgcag 30 0 
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accgggatgg gcatcaaccc gttcttcgac gcgccctacg cggatgtgtc caagggcatc 360 

cacatctcgg cgtattcgta tgcttcgatg gccaaggcgc tgctgccgat catgaacccc 420 

ggaggttcca tcgtcggcat ggacttcgac ccgagccggg cgatgccggc ctacaactgg 480 

atgacggtcg ccaagagcgc gttggagtcg gtcaacaggt tcgtggcgcg cgaggccggc 540 

aagtacggtg tgcgttcgaa tctcgttgcc gcaggcccta tccggacgct ggcgatgagt 600 

gcgatcgtcg gcggtgcgct cggcgaggag gccggcgccc agatccagct gctcgaggag 660 

ggctgggatc agcgcgctcc gatcggctgg aacatgaagg atgcgacgcc ggtcgccaag 720 

acggtgtgcg cgctgctgtc tgactggctg ccggcgacca cgggtgacat catctacgcc 7 80 

gacggcggcg cgcacaccca attgctctag 810 

<210> 56 
<211> 1419 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 56 

gtgacgagac 

gtcagagcgc 

tacgacgatc 

gcggtcggcg 

ggggccaccc 

agccacgatc 

cgggtgctgg 

gtggtctgca 
ggaatgaacg 
ctgaacctcg 
ctggtccacg 
aagccggaag 
gctcggggcg 
gccatccaga 
tcgatgatcg 
ctcgatggcg 
gctgcggtcc 
ccgccgttga 
atcggcgaac 
cggcgactgg 
gtgcgcagcc 
tccaccgatg 
cgtggtgact 
ctgatccacg 



gcgggaaaat 
tggtcgaggc 
acaaggtcgc 
tgctcgccga 
actgggccga 
gggtgtccac 
tcgacgacgg 
ccgtcgtcga 
tgaccgcgcc 
gcgtcgacat 
aggtgatgga 
ccatcgacaa 
acctaggtgt 
tggcccggga 
agaactcgcg 
ccgacgcgct 
ggacaatgtc 
cacacattcc 
gactcgacgc 
cccgcctgca 
aactggcgat 
gcatgatccg 
tggtggtcat 
tgcaccggat 



cgtctgcact 
cggaatggac 
ctatgagcgg 
cctgcagggc 
aggcgaaacc 
cacctacaag 
caaagtcgca 
aggcggcccg 
ggccctgtcg 
ggtggcgctt 
tcggatcggg 
tctcgaagcg 
tgagctgccg 
gaacgccaag 
gccgacccga 
gatgctgtcc 
gcgcatcatc 
ccggaccaag 
caaggccttg 
taccccgctg 
gacctggggc 
ccaggtcgac 
cgtcgcgggt 
cggggaagat 



ctcgggccgg 
gtcgcccgaa 
gtccgggtag 
ccgaagatca 
gtccggatca 
cggctagccc 
ttggtggtcg 
gtcagcgaca 
gagaaggaca 
tccttcgtcc 
cgacgggtgc 
atcgtgctgg 
ctcgaagagg 
ccggtcattg 
gctgaggcct 
ggggaaacct 
tgcgcggtcg 
cgtggggtca 
gtggccttca 
ccgctgctgg 
accgagacgt 
aaatcgctgc 
gcgccgccag 
gacgtctag 



ccacccagcg 
tgaacttcag 
cctccgacgc 
ggttgggacg 
ccgtgggcgc 
aggacgcggt 
acgccgtcga 
acaagggcat 
tcgaggatct 
gctccccggc 
cggtgatcgc 
cgttcgacgc 
tcccgctggt 
tggcgaccca 
ccgacgtcgc 
cggtagggaa 
aggagaactc 
tctcgtatgc 
ctcagtccgg 
ccttcaccgc 
tcatcgtgcc 
tcgaactcgc 
gcacagtggg 



ggacgacctg 
ccacggcgac 
caccgggcgc 
cttcgcctcc 
ctgcgagggc 
ggccggtgac 
gggcgacgac 
ctcgttgccc 
cacgttcgcg 
cgatgtcgaa 
caagctggag 
cgtcatggtc 
acagaagcga 
gatgctcgac 
caacgcggtg 
gtaccccctt 
cacggccgca 
ggcccgtgac 
tgataccgtg 
gtggcccgag 
gaagatgcag 
ccgctacaag 
ttcgaccaac 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1419 



<210> 57 
<211> 1446 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 57 

atgccgagtc ccaccgtcac ctcgccgcaa gtagccgtca acgacatagg ctctagcgag 60 

gactttctcg ccgcaataga caaaacgatc aagtacttca acgatggcga catcgtcgaa 12 0 

ggcaccatcg tcaaagtgga ccgggacgag gtgctcctcg acatcggcta caagaccgaa 180 

ggcgtgatcc ccgcccgcga actgtccatc aagcacgacg tcgaccccaa cgaggtcgtt 240 

tccgtcggtg acgaggtcga agccctggtg ctcaccaagg aggacaaaga gggccggctc 300 

atcctctcca agaaacgcgc gcagtacgag cgtgcctggg gcaccatcga ggcgctcaag 360 

gagaaggacg aggccgtcaa gggcacggtc atcgaggtcg tcaagggtgg cctgatcctc 420 

gacatcgggc tgcgcggttt cctgcccgcc tcgctggtgg agatgcgccg ggtgcgcgac 480 

ctgcagccct acatcggcaa ggagatcgag gccaagatca tcgagctgga caagaaccgc 540 

aacaacgtgg tgctgtcccg tcgcgcctgg ctggagcaga cccagtccga ggtgcgcagc 600 
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gagttcctga ataacttgca aaaaggcacc atccgaaagg gtgtcgtgtc ctcgatcgtc 660 

aacttcggcg cgttcgtcga tctcggcggt gtggacggtc tggtgcatgt ctccgagcta 720 

tcgtggaagc acatcgacca cccgtccgag gtggtccagg ttggtgacga ggtcaccgtc 7 80 

gaggtgctcg acgtcgacat ggaccgtgag cgggtttcgt tgtcactcaa ggcgactcag 84 0 

gaagacccgt ggcggcactt cgcccgcact cacgcgatcg ggcagatcgt gccgggcaag 900 

gtcaccaagt tggttccgtt cggtgcattc gtccgcgtcg aggagggtat cgagggcctg 960 

gtgcacatct ccgagctggc cgagcgtcac gtcgaggtgc ccgatcaggt ggttgccgtc 102 0 

ggcgacgacg cgatggtcaa ggtcatcgac atcgacctgg agcgccgtcg gatctcgttg 1080 

tcgctcaagc aagccaatga ggactacacc gaggagttcg acccggcgaa gtacggcatg 1140 

gccgacagtt acgacgagca gggcaactac atcttccccg agggcttcga tgccgaaacc 1200 

aacgaatggc ttgagggatt cgaaaagcag cgcgccgaat gggaagctcg gtacgccgag 1260 

gccgagcgcc ggcacaagat gcacaccgcg cagatggaga agttcgccgc cgccgaggcg 132 0 

gctggacgcg gcgcggacga tcagtcgtcg gccagtagcg caccgtcgga aaagaccgcg 1380 

g9t99atcac tggccagcga cgcccagctg gcggccctgc gggaaaaact cgccggcagc 1440 

gcttga 1446 

<210> 58 
<211> 1224 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 58 

atgctgcgca tcgggctgac cggcggcatt ggcgccggga agtcgttgct gtccacgacg 60 

ttctcgcaat gcggcggaat cgttgtcgac ggcgatgtgt tggcgcgtga agtggtccag 12 0 

ccgggcaccg aggggctggc ctcgctggtc gacgcgttcg gtcgcgacat cctgcttgca 180 

gacggagcgc tggaccggca ggcgttggcg gccaaggcgt ttcgagatga cgagtcgcgc 24 0 

ggtgtgctca acggaatcgt gcacccgctg gtcgcccggc gccgatccga gatcatcgcg 300 

gcggtttcgg gggacgcggt tgtggtcgaa gatattccac tgctggtgga atccgggatg 360 

gcgccattgt ttccgctggt ggtggtggtg cacgccgacg tcgagctacg ggtgcgacgg 420 

ctggtcgagc aacgcggcat ggccgaagcc gacgcccggg ctaggatcgc tgcgcaggcc 480 

agcgaccagc agcgtcgtgc cgtcgccgac gtctggctgg acaactcggg cagcccagag 540 

gatttggtgc ggcgggcccg cgacgtctgg aacacgcgcg tccagccctt cgcgcacaac 600 

ctggcccaac gtcagattgc gcgcgcgccg gctaggttgg tgccggcgga tccaagctgg 660 

ccggatcagg cgcggcgcat cgtcaaccgg ctaaagatcg cgtgcgggca taaggccttg 720 

cgagttgacc acattgggtc aaccgccgtg tcgggcttcc ccgattttct agccaaggat 780 

gtcatcgaca tccaggtcac cgtcgaatca cttgacgtgg ccgacgagct ggccgagccc 84 0 

ttgctggccg ccggctaccc acgcctcgag cacatcaccc aggacaccga aaagaccgac 900 

gctcgcagca ccgtcggccg ctacgaccac accgacagtg ccgctctgtg gcacaagcgc 960 

gtgcacgcct cggcggatcc cggtcggccg accaacgtgc acctgcgggt gcacggctgg 1020 

cccaaccaac agttcgccct gctgttcgtc gactggctgg cggccaatcc cggcgcgaga 1080 

gaagactatt tgacggtcaa gtgtgacgcc gacaggcgcg ccgacggtga gctcgcgcgc 1140 

tacgtcaccg ccaaggagcc gtggttcctg gatgcctacc agcgggcatg ggagtgggcg 12 00 

gatgcggtgc actggcgtcc ctga 1224 

<210> 59 
<211> 1185 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 59 

atgaccctcg atgtcccggt caaccagggg catgtccccc cgggcagcgt cgcctgctgc 60 

cttgttgggg tcaccgccgt tgctgacggc atcgccgggc attccctgtc caactttggg 120 

gcgttacctc ccgagatcaa ttcgggtcgt atgtatagcg gtccgggatc cgggccactg 180 

atggctgccg cggcggcctg ggacgggctg gccgcagagt tgtcgtcggc agcgactggc 240 

tacggtgcgg cgatctcgga gctgacaaac atgcggtggt ggtcggggcc ggcatcggat 300 

tcgatggtgg ccgccgtcct gccctttgtc ggctggctga gtaccaccgc gacgctagcc 360 

gaacaggccg cgatgcaggc tagggcggcc gcagcggcct ttgaagccgc cttcgccatg 42 0 
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acggtgcccc cgccggcgat cgcggccaac cggaccttgt tgatgacgct cgtcgatacc 4 80 

aactggttcg ggcaaaacac gccggcgatc gccaccaccg agtcccaata cgccgagatg 540 

tgggcccaag acgccgccgc gatgtacggc tatgccagcg ccgcggcacc cgccacggtt 600 

ttgactccgt tcgcaccacc gccgcaaacc accaacgcga ccggcctcgt cggccacgca 660 

acagcggtgg ccgcgctgcg ggggcagcac agctgggccg cggcgattcc atggagcgac 720 

atacagaaat actggatgat gttcctgggc gccctcgcca ctgccgaagg gttcatttac 780 

gacagcggtg ggttaacgct gaatgctctg cagttcgtcg gcgggatgtt gtggagcacc 840 

gcattggcag aagccggtgc ggccgaggca gcggccggcg cgggtggagc cgctggatgg 900 

tcggcgtggt cgcagctggg agctggaccg gtggcggcga gcgcgactct ggccgccaag 960 

atcggaccga tgtcggtgcc gccgggctgg tccgcaccgc ccgccacgcc ccaggcgcaa 1020 

accgtcgcgc gatcgattcc cggtattcgc agcgccgccg aggcggctga aacatcggtc 1080 

ctactccggg gggcaccgac tccgggcagg agtcgcgccg cccatatggg acgccgatat 1140 

ggaagacgac tcaccgtgat ggctgaccgg ccgaacgtcg gatag 1185 



<210> 60 
<211> 612 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 60 

atgacccgca gctaccggcc agctccaccg atcgagcggg tggttttgct caacgaccgc 60 

ggcgacgcga caggtgtggc cgacaaggcc accgtgcaca ccggcgacac ccctttgcac 12 0 

ctcgcgttct ccagctatgt gttcgatctg cacgatcagc tgttgatcac gcggcgggcc 180 

gccaccaaga ggacgtggcc ggcggtatgg accaacagtt gctgcgggca ccccctgcct 240 

ggcgaatcgc tacccggcgc catacgccgg cggctcgctg ccgaactcgg actgacccca 3 00 

gatcgggtcg atctgatcct gccggggttc cgctaccggg ccgctatggc cgatggcacc 3 60 

gtggaaaacg agatctgccc cgtctaccga gtccaggttg accaacagcc ccggccgaac 420 

tcggacgagg tcgacgcgat ccgctggttg tcctgggaac aattcgtgcg cgatgttacc 4 80 

gccggcgtaa tcgccccggt atccccttgg tgccgctcac aactgggcta cctgaccaaa 540 

cttggaccat gtccggcaca gtggcccgtg gccgacgact gccggctacc gaaagccgca 600 

catggtaatt aa 612 

<210> 61 
<211> 1968 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 61 

atgctgccga atttcgcggt gctgcccccc gaggtcaatt cggcgagggt gttcgccggt 60 

gcggggtcgg cgccgatgtt agcggcagcg gccgcctggg atgatctagc ctccgagctg 120 

cattgtgctg caatgtcatt cgggtcggtt acgtcgggat tggtggttgg gtggtggcag 180 

ggatcggcgt cggcggcgat ggtggacgca gccgcgtcgt acatcgggtg gctgagcacg 240 

tcggctgccc acgccgaggg cgcggccggt ctggctcggg ccgcggtatc ggtgttcgag 3 00 

gaggcgctgg ccgcgacggt gcatccggcg atggttgcgg caaatcgcgc ccaggtggcg 3 60 

tcgctggtag cgtcgaactt gtttgggcag aacgcgcctg cgatcgccgc gctcgaatcc 420 

ttgtatgagt gtatgtgggc ccaggatgca gcggccatgg cgggttatta cgttggggct 480 

tcggcggtgg ccacacagtt ggcatcgtgg ctgcaacggc tacagagcat ccccggcgcc 540 

gccagtcttg atgcccgtct gccgagctcg gccgaggcac cgatgggagt cgtccgcgcg 600 

gtcaacagcg cgatcgccgc caatgcggct gcggcacaaa ccgttggcct ggtcatggga 660 

ggcagcggca cgccaatacc gtcggccaga tatgtcgagc tcgcgaacgc gctgtacatg 720 

agtggcagcg tcccgggtgt tatcgcgcag gcgctcttca cgccccaagg gctctacccg 780 

gtggtcgtga tcaagaacct cactttcgat tcctcggtgg cgcagggtgc cgtcattctc 840 

gaaagtgcga ttcggcagca aattgccgcc ggcaacaacg tcaccgtctt cggctactcg 900 

cagagcgcca cgatctcgtc actagtgatg gccaatcttg cggcttcggc cgacccgccg 960 

tctccagacg agctttcctt cacgctgatc ggcaatccca acaaccccaa tggcggggtt 1020 

gccaccaggt tcccggggat ctcctttcca agcttgggcg tgacggccac cggggccact 1080 

ccgcacaatc tgtacccgac caagatctac accatcgaat acgacggcgt cgccgacttt 1140 
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ccgcggtacc cgctcaactt tgtgtcgacc ctcaacgcca ttgccggcac ctactacgtg 1200 

cactccaact acttcatcct gacgccggaa caaattgacg cagcggttcc gctgaccaat 1260 

acggtcggtc ccacgatgac ccagtactac atcattcgca cggagaacct gccgctgcta 132 0 

gagccactgc gatcggtgcc gatcgtgggg aacccactgg cgaacctggt tcaaccaaac 1380 

ttgaaggtga ttgttaacct gggctacggc gacccggcct atggttattc gacctcgccg 1440 

cccaatgttg cgactccgtt cgggttgttc ccagaggtca gcccggtcgt catcgccgac 1500 

gctctcgtcg ccgggaccca gcagggaatc ggcgatttcg cctacgacgt cagccacctc 1560 

gaactgccgt tgccggcaga cgggtcgacg atgccaagca ccgcaccggg ctcgggtacg 1620 

ccggtccccc cgctctcgat cgacagcctg atagacgacc tgcaggtggc taaccgcaac 1680 

ctcgccaaca cgatttcgaa ggtggccgcg acgagctacg cgacggtgct cccaaccgcc 1740 

gacatcgcca atgcggcgtt gacgatcgtg ccgtcgtaca acatccacct ttttttggag 1800 

ggcatccagc aagcgctcaa gggcgacccg atgggactcg tcaacgcggt cggataccca 1860 

ctcgcggccg acgtggcact gttcacggcc gcaggcggtc ttcagctctt gatcatcatc 192 0 

agcgcgggcc gaacgattgc caatgacatc tcggccattg tcccctga 1968 

<210> 62 
<211> 1458 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 62 

atgagttcgt cggaatcgcc agccggcatc gcgcagatcg gcgtcactgg cctggccgtg 60 

atgggttcca acatcgcccg aaacttcgcc cggcacggct acaccgtggc agtgcacaat 12 0 

cggtcggtcg ccaagaccga cgcgctgctt aaggagcaca gctcagacgg caagttcgtg 180 

cgcagtgaaa cgatccccga atttcttgcc gcactggaaa aaccgcgtcg ggtgctgatc 240 

atggtcaagg ccggagaggc cactgacgct gacgctgtca tcaacgaact tgctgacgcc 3 00 

atggaacccg gcgacatcat catcgacggc ggcaatgcgt tgtacaccga caccatgcgc 3 60 

cgcgagaaag cgatgcgtga gcggggcttg cacttcgtcg gggccgggat ctccggcggc 42 0 

gaagagggcg cgttgaacgg gccgtcgatc atgcccggcg gacccgccga gtcataccaa 480 

tcgctgggtc cgctgctcga ggagatctcc gcgcatgtcg acggcgtgcc gtgctgcacc 54 0 

cacattggcc cggacggctc cgggcacttc gtcaagatgg tccacaacgg catcgagtac 60 0 

tccgacatgc agctcatcgg tgaggcctac cagctgatgc gcgacgggct aggtctgacc 660 

gcgccggcga tcgccgatgt gttcaccgag tggaacaatg gcgatctgga cagctacctg 72 0 

gtcgagatca ccgccgaggt gctgcggcag accgatgcca agaccggcaa accgctcgtc 780 

gacgtcatcg tggaccgggc cgagcagaaa ggcaccggcc gttggaccgt caagtccgcg 840 

ctggacctgg gtgtgccggt gaccggcatc gccgaagcgg tgtttgcccg cgctctctcg 900 

ggatccgtgg ggcaacgctc ggccgccagc ggtctggctt cgggcaagct cggcgagcag 960 

cccgccgacc ccgccacgtt caccgaagac gtccgccagg cgttgtacgc ctccaagatc 1020 

gtggcctacg ctcagggctt caaccagatc caggccggca gcgccgaatt cggctgggac 1080 

atcacgccgg gcgacctggc caccatctgg cgtggcggct gcatcatccg ggcgaagttc 1140 

ctcaaccaca tcaaggaagc ctttgacgcc agcccgaacc tggccagtct gattgtggcc 1200 

ccgtatttcc gcggcgccgt cgaatcggcg atcgacagtt ggcggcgtgt ggtgtcgacg 1260 

gcggcccaac tgggtatccc gaccccggga ttctcgtcgg ccctgtcgta ttacgacgcg 1320 

ctgcgcaccg cgcggctgcc cgctgcactc acccaggccc agcgcgactt cttcggcgca 13 80 

cacacctacg gccggatcga cgaaccaggc aagttccaca cactatggag ttcagaccgc 144 0 

accgaagtac cggtgtag 1458 

<210> 63 
<211> 1389 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 63 

gtggcgcagg ctccccacat tcacaggacc cgctacgcaa aatgcggcga catggatatc 60 

gcctaccagg tgctgggtga cggtccgacg gatctgctgg tgttgccggg gccgttcgtg 120 

ccgatcgact cgatcgacga cgagccatcg ctgtaccgtt tccatcgccg tcttgcgtca 180 

ttcagcaggg tgatccgcct cgaccatcgt ggggtcggcc tgtcgtcacg gctcgccgcg 240 
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ataaccacgc tggggccgaa gttctgggcc caggacgcga tcgcggtgat ggacgcggtc 
ggatgcgagc aggcgacaat tttcgcgccc agtttccacg ccatgaacgg acttgttctc 
gccgccgact accccgagcg ggtgcgcagc ctgatcgtcg tcaacggctc ggcgcgccca 
ctatgggcgc ccgactaccc ggtaggcgcc caggttcgtc gagctgaccc gttcctgacg 
gtggcgctgg aaccggatgc cgtcgagcgg ggcttcgacg tgctgagcat cgtggctcct 
accgtggccg gagatgacgt gtttcgagcc tggtgggatc tcgccggcaa ccgtgccgga 
ccgccgagca ttgcccgtgc cgtttcaaag gtcatagccg aggccgacgt acgagatgtc 
ttgggacaca tcgaggctcc aacactgatc ttgcaccgtg tcggatcgac gtacatcccg 
gtgggacatg gtcgctacct cgccgagcac atcgctggat cccgcttggt cgaactaccc 
ggcaccgata ccctgtactg ggttggcgac accgggccga tgctcgatga aatcgaggaa 
ttcatcaccg gcgtgcgcgg cggcgctgac gccgagcgca tgcttgccac catcatgttt 
accgacatcg tcggctcgac ccagcacgcc gccgcgctcg gcgacgaccg atggcgcgac 
ctgttggaca accacgacac catcgtgtgc cacgaaatcc agcggttcgg cggtcgcgaa 
gtgaacacgg ccggtgacgg tttcgtcgcg acgttcacca gtccgagtgc cgcgatcgcg 
tgcgcggacg acatcgtcga cgcggtcgcc gcgctgggta ttgaggtccg gatcggtatt 
catgcgggcg aggtcgaggt gcgcgatgcc tcgcacggta ccgacgtcgc cggcgtggcc 
gtgcatatcg gtgcgcgcgt ctgcgcgctg gccggaccca gtgaggtgct ggtgtcctcg 
accgtgcgag acatcgtcgc cggatcacgg caccggttcg ccgagcgtgg tgagcaggaa 
ctcaagggcg taccgggcag atggcggcta tgcgtgctca tgcgcgacga cgccacccgc 
acgcgctaa 



300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1389 



<210> 64 
<211> 1029 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 64 

atgagggaga acctgggggg cgtcgtggtg cgcctcggcg tcttcctggc ggtatgcctg 60 

ctgacggcgt tcctgctgat tgccgtcttc ggggaggtgc gcttcggcga cggcaagacc 120 

tactacgccg agttcgccaa cgtgtccaat ctgcgaacgg gcaagctggt gcgcatcgcc 180 

ggcgtcgagg tcggcaaggt caccaggatc tccatcaacc ccgacgcgac ggtgcgggtg 240 

cagttcaccg ccgacaactc ggtcaccctc acgcggggca cccgggcggt gatccgctac 300 

gacaacctgt tcggtgaccg ctatttggcg ctggaggaag gggccggcgg actcgccgtt 360 

cttcgtcccg gtcacacgat tccgttggcg cgcacccaac cggcgttgga tctggatgcc 42 0 

ctgatcggtg gattcaagcc gctgtttcgt gcgctgaacc ccgagcaggt caacgcgctg 480 

agcgaacagt tgctgcacgc gtttgccgga caggggccca cgatcgggtc attgctggcc 540 

cagtccgcgg ccgtgaccaa caccctggcc gaccgtgatc ggctgatcgg gcaggtgatc 600 

accaacctca acgtggtgct gggctcgctg ggcgctcaca ccgatcggtt ggaccaggcg 660 

gtgacgtcgc tatcagcgtt gattcaccgg ctcgcgcaac gcaagaccga catctccaac 720 

gccgtggcct acaccaacgc cgccgccggc tcggtcgccg atctgctgtc gcaggctcgc 780 

gcgccgttgg cgaaggtggt tcgcgagacc gatcgggtgg ccggcatcgc ggccgccgac 84 0 

cacgactacc tcgacaatct gctcaacacg ctgccggaca aataccaggc gctggtccgc 900 

cagggtatgt acggcgactt cttcgccttc tacctgtgcg acgtcgtgct caaggtcaac 960 

ggcaagggcg gccagccggt gtacatcaag ctggccggtc aggacagcgg gcggtgcgcg 102 0 

ccgaaatga 1029 

<210> 65 
<211> 666 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 65 

atgtcgcgtc gagcatcggc cacgtgtgcc ttgtccgcga ccaccgccgt cgccataatg 60 

gctgctcccg ccgcacgggc cgacgacaag cggctcaacg acggcgtggt cgccaacgtc 120 

tacaccgttc aacgtcaggc cggctgcacc aacgacgtca cgatcaaccc gcaactacaa 180 

ttggccgccc aatggcacac cctcgatctg ctgaacaacc ggcacctcaa cgacgacacc 24 0 

ggttctgacg gatccacacc gcaagaccgc gcgcatgccg ccggcttccg cgggaaagtc 300 
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gctgaaaccg tggcgatcaa tcccgccgta gcgatcagcg gcatcgagtt gataaaccag 360 

tggtactaca accccgcgtt tttcgcgatc atgtccgact gcgccaacac ccagatcggg 42 0 

gtgtggtcag aaaacagccc ggatcgcacc gtcgtggtgg ccgtttacgg acagcccgat 4 80 

cgaccttccg cgatgccgcc caggggagcg gtaaccggac cgccgtcccc ggtggccgcg 54 0 

caagagaacg ttcctatcga ccccagcccc gactacgacg ccagcgacga gatcgaatac 600 

ggcatcaact ggctgccatg gatcctgcgc ggcgtgtacc cgccgcccgc aatgccgccg 660 

cagtag 666 

<210> 66 
<211> 969 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 66 

atgaccggca agctcgttga gcgggtgcac gcaatcaatt ggaaccggtt gctcgatgct 60 

aaagatttgc aggtctggga acgtttgacc ggtaactttt ggttgccgga aaagattccg 120 

ctctccaacg acctggcatc ttggcaaacg ttgagttcca ccgagcagca gacgacgatc 180 

cgggtgttca ccggcttgac cctgctcgac accgcgcagg cgacggtggg agcagtggcc 24 0 

atgatcgacg acgcggtcac cccccacgaa gaggcggtcc tgaccaacat ggcgttcatg 300 

gagtcagtgc acgccaagag ctacagctcg atcttctcga ccctgtgctc gaccaagcag 360 

atcgacgatg ccttcgactg gtcggaacag aacccttacc tgcagcgaaa agcgcagatc 420 

atcgtcgact actaccgcgg tgacgacgcg ctcaagcgca aagcatcgtc ggtaatgctg 480 

gagtccttcc tgttctactc cggcttctac ctgcccatgt actggtcgtc gcggggtaag 540 

ctcaccaaca ccgccgatct gatccggctg atcatccgag atgaagccgt ccacggctac 600 

tacatcggct acaaatgtca acgaggtttg gccgacctga ccgacgccga gcgggccgac 660 

caccgcgaat acacctgcga gctgctgcac acgctctacg cgaacgagat cgactatgcg 72 0 

cacgacttgt acgacgagtt gggctggacc gacgacgttt tgccctacat gcgttacaac 780 

gccaacaagg cgctagccaa cctgggatac cagcctgcat tcgatcgtga cacctgccag 840 

gtgaacccgg ccgtgcgcgc agctctcgac cccggtgcag gggagaacca cgactttttc 900 

tccggctccg gaagctcata cgtaatgggc acccaccaac ccaccaccga caccgactgg 960 

gacttctaa 969 



<210> 67 

<211> 2721 

<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 67 

gtgactgagc tggccgagct ggaccggttc accgcggaac taccgttctc gctcgacgac 60 

tttcagcagc gggcttgcag cgcgctggaa cgcggccacg gtgtgctggt gtgcgcgccg 12 0 

accggcgctg gcaagacggt ggtcggcgag ttcgccgtgc acctggcgct ggcggccggc 180 

agtaaatgtt tctacaccac gccgctgaaa gccctgagca accaaaagca caccgatctc 24 0 

acagcacgct acggccgtga ccagatcggg ctgctgaccg gtgacctgtc ggtcaacggc 30 0 

aacgcgccgg tggtggtgat gaccaccgaa gtgctgcgca acatgctcta cgcggattcg 360 

cctgcgctgc aggggctttc ctatgtggtg atggatgagg tgcatttcct cgccgaccgg 42 0 

atgcggggtc cggtgtggga ggaggtgatc ctgcaactgc ccgacgacgt gcgggtggtc 4 80 

agcctgtcgg cgacggtgag caacgccgag gagttcggcg gttggatcca gacggtgcgg 54 0 

ggcgacacca cggtggtggt cgacgagcat cggccggtgc cgttgtggca acacgtcttg 60 0 

gtgggcaagc gcatgttcga cctgttcgat taccggatcg gcgaagccga agggcagccc 660 

caagtcaacc gcgagttgct gcgccacatc gcgcatcgcc gtgaggccga ccggatggcc 72 0 

gattggcagc ctcggcgccg aggctcgggc cggcccggct tctaccggcc acccggccga 780 

cccgaggtga tcgccaaact cgacgctgaa gggctgttgc cggcgatcac cttcgtgttc 840 

tcccgggccg gttgtgacgc cgcggtcacc caatgcctgc ggtcaccgct gcggttgacc 900 

agcgaagagg agcgcgcacg gatcgccgag gtgatcgacc accgctgcgg tgacctggcc 960 

gactccgacc tggcggtact cggctactac gaatggcggg aagggttact gcgcggtctg 102 0 

gccgcccacc acgcgggcat gttgccggcc ttccggcaca cggtggagga gctgttcacc 1080 

gccggtttgg tcaaggctgt attcgccacc gagactctgg cgctcggtat caacatgccg 1140 
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gcccgcacgg 
acgccggggg 
ggtcacgcgg 
tccacccgca 
ctggtgcacc 
tatcaggccg 
ctcggcgaga 
ttgcgcgcgc 
cggcaggcgg 
cacggccgcc 
cgtccgctgg 
ggcacgacgc 
gtccggcgtg 
gcccggcgcg 
caattgcgcc 
gagcgttact 
accaactcgt 
atcgatggcc 
tacagcgaga 
aagccggccg 
ggccagggcg 
cagacatcaa 
agtcgcgaac 
ctagcggcgg 
gatttcgtgc 
cccaaccccg 
gtcgcggttg 



tggtgctgga 
agtacaccca 
tggtgatctg 
cctttccgct 
ggatgggtcc 
accgatccgt 
tcgcagccga 
gggtgtccga 
ccaccgatgc 
gcggtggtct 
tgctaaccga 
cggtggggtc 
acctggcctc 
tcagcgaggc 
gtcatccggt 
tacgcatcga 
tggcccgcac 
cggccactga 
gcgacctgtt 
aattggcggg 
ccccgttcgg 
ggctgtccac 
ccgacgatgg 
cattggccgc 
gttggtgccg 
aactgcgggc 
acgccgggta 



gcggctggtg 
actgaccggt 
gcacccggaa 
gcgcagctcg 
gcaacaggcg 
ggtcggactg 
actgggcgga 
gctggaacgt 
gctggccgcg 
ggccgtcgtc 
acaccgatgg 
gatgacgctg 
ggcgctgcga 
cggcgggttt 
gcatacctcg 
acgcgacaac 
gttcgaccga 
tcccgtggtc 
ggtggccgag 
ggtggtgtcg 
agccgatgtg 
gacattgcgc 
ctttgtcaga 
tgccgacgtg 
tcaggtgctc 
taccgcaaag 

g 



aagttcaacg 
cgcgccggcc 
attgaaccgt 
tttgccccgt 
caccgactgc 
gtccgcggaa 
tctgatgcgc 
gcgcaggccc 
ctgcgccgcg 
ctggaatcag 
gcgggacgga 
cccaagcggg 
tcggcagccg 
cacgatccgg 
cccgggctcg 
gcgcaattag 
ttcgtcgggc 
accgacgacg 
tgcctacgta 
gcggtggtct 
cccacaccgc 
gccgacgagc 
gtcatctacc 
aacggcagcg 
gatctgctgg 
cgcgctatcg 



gtgagcagca 
ggcgcggtat 
ccgaggtggc 
cgtacaacat 
tcgagcagtc 
ttgagcgggg 
ccatcctcga 
gcgcgtcgcg 
gtgacatcat 
cccgcgaccg 
tctcctcggc 
tggagcaccg 
cgggtctggt 
agctggagtc 
aggaccagat 
agaggaaggt 
tgctcaccga 
gccggctgct 
caggtgcgtg 
acgagacgcg 
ggttacggca 
aggcacaccg 
gctggtcgcg 
gatcaccgtt 
accaagttcg 
gtgacattcg 



catgccgctg 
cgacgtcgag 
gggcctggcc 
gacgatcaac 
gttcgcccaa 
caacaggata 
atacgctcga 
gttacagcga 
caccatcacc 
cgacgacccg 
cgactactcg 
ccagccgcgg 
tattccagcc 
gtcgcgcgaa 
ccgccaggcc 
cgccgccgcc 
acgggagttc 
ggcgcggatt 

ggagggttta 
cggtggtgac 
ggctctgact 
catcaccccg 
aaccggtgat 
attggcaggg 
taacgctgcg 
gcgcggcgtc 



1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2721 



<210> 68 
<211> 3042 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 68 

atgctggttt 

tccgatctgc 

gcggcgcccg 

ctgttgccgt 

cgcccggccg 

gaccccaccg 

tccgtcgact 

gtgctgcccc 

cagggacgcg 

gccgaagttg 

gacgccgccg 

tccaaacggc 

ttcgacgcgg 

gtcggtatcg 

gaaaacgagg 

caggacccca 

cgctggctgg 

ttccccgagc 

gacggcgcct 

gtgctgctgc 

accccggtcg 

ttccgctggg 

accgaaacca 



tgcacggctt 
tggtgaagag 
ctgacctgat 
cgttgcgatc 
cgcgaaccga 
cggcgttggc 
acctggccga 
agctgcgccg 
acgtggtcgc 
gtgggcacga 
tgcgcgcggc 
atcgggccgt 
agcccgacga 
gcaccgtcgg 
agacgcccgc 
gcctgctggt 
accggccgca 
tcgtcccggc 
accgattcct 
cgtcctggtg 
acggcgtggt 
agctggccgt 
agtccccgct 



ctggtccaac 
cccgagtcag 
cgccggcata 
ggcgccgctg 
tccgatgctg 
cgccttcgac 
gctggccgtt 
cgacacccac 
gatgacctcg 
cccgcacgaa 
gctgtcaccg 
ggaggcttgg 
actcgacgcg 
cccggcgcgg 
gggctcgttg 
ccccgccgag 
ggagctgctg 
gctgcgcacc 
gtcgggtacg 
ggaccgccgc 
gggcaaggcc 
gggcgacgat 
gatccggctg 



tccggcggga 
gcgctgcgct 
catccgggca 
gactcgccgg 
ttggcgtgga 
cagcccgccc 
ttcgcgcgcg 
ggcgcggccg 
ctggtctcgg 
ctggcaacct 
atggacctgc 
ctgaccgcgt 
ctggccgagg 
gcgacgtttc 
tggaggctgg 
caggcatgga 
ctgaccgaac 
gcgtgcccgt 
gccgcggtgc 
cgcaagctgg 
agcaagttcg 
ccgctcagcg 
cgtggccagt 



tgcggctgtg 
ccgcgcggcc 
aacccgcaac 
agctgatccg 
cggtaccggt 
ccgacgtccg 
agttggtcga 
cctgctggcg 
cgatgccgcc 
cggctctgga 
tgcccccgcg 
tgacctgccc 
cgttgcggcc 
ggctgtccga 
agttcttatt 
acgacgacgg 
tgggccgggc 
ccgggcttga 
tcgacgaggc 
gcttggtcct 
gccgcgagca 
aggaggagat 
gggtcgcgct 



ggcggaggac 
acacccgttc 
cgccgttttg 
gctcgccccg 
ggtggacctg 
ctacggcgcg 
gcgtggtcgc 
tccggtgttg 
ggtctgccgc 
cgcgatggtc 
acggggtcgc 
ggacggccgg 
atgggacgac 
agtcgagacc 
gcagtcgacg 
cagcctgcgc 
ctctcggatt 
gctcgacgcc 
tgggtttggc 
gtccgcatat 
gctcgtcgag 
cgcggcgctg 
cgataccgaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
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cagatgcgcc 
gagatcctcg 
gccgtacgcg 
cagccgttgg 
ctggcgtggc 
ggcctgggca 
caggatcgcg 
ccgcaggaag 
cggctgcacg 
tataccaccg 
ctggacgagg 
ctacgcgcgg 
ctgtggtcga 
acccgctacg 
gcatcgacgc 
ctgccggaga 
tatcaggccg 
cgcggcaacg 
ctgctgcacg 
atcctggaag 
ttcgccgagc 
gcctacctgc 
tccggtgacg 
ctcaccgccg 
caggcgacgg 
atctgcaccg 
gccgacttgg 
cgcgaggtgt 



gcgggctgga 
cgctggccgc 
ccgacggctg 
acccgcccga 
tggcgttttt 
agacggtgca 
gcgtcggacc 
cggccaggtt 
gcgaggcgtt 
ccacccgcga 
cccaggcggt 
cgcaccgggt 
tcatggactt 
cgatcccgat 
ggccctacat 
agatcgagat 
tcgtcgccga 
tgctggccgc 
atcgctcccc 
agatcctggc 
tgctggtgcc 
acggtggcac 
gcccgcccat 
ccaatcatgt 
accgggcgtt 
gcaccctcga 
tggtcaccga 
tcgcgctgtc 



gtttttggag 
cagccacccc 
gctcggggac 
cggattcacc 
gtcctcgctc 
gctattggcc 
cacactgcta 
tgcacccaac 
gcgcgaccac 
catcgacgag 
gaagaacagc 
cgcgctgacc 
cctcaacccg 
cgagcggcac 
cctgcgccgg 
caagcagtac 
catgatggaa 
gatggccaag 
ggtcggtcgg 
cgagggcgac 
gcacctggcc 
cccgaggaag 
ttttctgctg 
tgtgcacctg 
tcggatcggg 
ggagaagatc 
cggcgaaggc 
cgaaggcgcc 



cgtaagccaa 
gacgacgtgg 
ctgctcgccg 
gcgacgctgc 
ggtttgggca 
ctggaaacct 
ctgtgcccga 
ctgcgggtgt 
ctcgagcgca 
ctggcggaat 
ctgtcccggg 
gggacaccga 
ggcctgctcg 
gggcacaccg 
ctcaagaccg 
tgccaactca 
aagatcgaaa 
ctcaaacagg 
cggtccggga 
cgggtgctgt 
gcacgcttcg 
cggcgtgacg 
tcgttgaagg 
gaccgctggt 
cagcggcgca 
gacgaaatga 
tggctgaccg 
gtcggtgagt 



ccggccgcaa 
acaccccgct 
gggccgccgc 
gtccctacca 
gctgcctggc 
tggaatccgt 
tgtcgttggt 
acgcccacca 
ccgacctggt 
acgaatggaa 
cggccaaggc 
tggagaaccg 
gatcctccga 
aaccggccga 
acccggcgat 
ccaccgagca 
acaccgaagg 
tgtgcaacca 
aggtgatccg 
gttttaccca 
gccgtgccgc 
agatggtggc 
cgggcggtac 
ggaacccggc 
cggtgcaggt 
tcgaggagaa 
aactgtccac 
ag 



gaccaccgcc 
cgaggtcacc 
ggcgtcgctg 
gcagcgcggt 
cgacgacatg 
tcagcgccac 
gggcaactgg 
cgggggcgcc 
cgtgagcacc 
ccgggtggtg 
ggtgcgacgg 
gctcgccgag 
acgcttccgc 
acggctgcgc 
catcgacgat 
ggcgtcgctg 
gatcgagcgg 
ccccgcccag 
gctcgaggag 
gttcaccgag 
ccgagacatt 
ccggttccag 
cgggctgaac 
ggtcgagaac 
ccgcaagttc 
aaaggcgctg 
ccgcgatctg 



1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3042 



<210> 69 

<211> 876 

<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 69 

gtgacctggc cgttgcccga tcgcctgtcc attaattcac tctctggaac acccgctgta 60 

gacctatctt ctttcactga cttcctgcgc cgccaggcgc cggagttgct gccggcaagc 120 

atcagcggcg gtgcgccact cgcaggcggc gatgcgcaac tgccgcacgg caccaccatt 180 

gtcgcgctga aataccccgg cggtgttgtc atggcgggtg accggcgttc gacgcagggc 240 

aacatgattt ctgggcgtga tgtgcgcaag gtgtatatca ccgatgacta caccgctacc 3 00 

ggcatcgctg gcacggctgc ggtcgcggtt gagtttgccc ggctgtatgc cgtggaactt 360 

gagcactacg agaagctcga gggtgtgccg ctgacgtttg ccggcaaaat caaccggctg 420 

gcgattatgg tgcgtggcaa tctggcggcc gcgatgcagg gtctgctggc gttgccgttg 4 80 

ctggcgggct acgacattca tgcgtctgac ccgcagagcg cgggtcgtat cgtttcgttc 540 

gacgccgccg gcggttggaa catcgaggaa gagggctatc aggcggtggg ctcgggttcg 6 00 

ctgttcgcga agtcgtcgat gaagaagttg tattcgcagg ttaccgacgg tgattcgggg 660 

ctgcgggtgg cggtcgaggc gctctacgac gccgccgacg acgactccgc caccggcggt 720 

ccggacctgg tgcggggcat ctttccgacg gcggtgatca tcgacgccga cggggcggtt 7 80 

gacgtgccgg agagccggat tgccgaattg gcccgcgcga tcatcgaaag ccgttcgggt 840 

gcggatactt tcggctccga tggcggtgag aagtga 876 

<210> 70 
<211> 843 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 70 



40 



gtgtcagcaa ccggcccatt cagcatcggc gaacgtgttc agctcaccga cgctaagggg 
cgccgctaca ccatgtcgct gactcccggt gccgaattcc acactcatcg tggctcgatc 
gcccacgacg cggtgatcgg gttggagcaa ggcagcgtgg tcaaatccag caacggcgcc 
ctgttcctgg tgctgcgccc gctgctggtc gactacgtca tgtcgatgcc gcgcggcccg 
caggtgatct atcccaaaga tgcggcccag atcgtgcatg agggcgacat atttcccggc 
gcgcgggtgc tggaggcagg agccggatcc ggtgctctga ccttgtcttt gctgcgggcg 
gttgggccgg ccggacaggt gatctcctac gaacagcgcg ccgatcatgc cgaacacgcc 
cggcgcaatg tgagcggctg ctacggccag ccgccggaca actggcgact ggtcgtcagc 
gacctcgccg actccgaact gcccgacgga tccgttgatc gggccgtgct cgacatgctg 
gcgccgtggg aggtgctcga cgcggtatcg cggctgctgg tcgccggcgg agtgctgatg 
gtctacgtgg ccaccgtcac tcagctgtcg aggatcgtgg aggcactgcg ggccaagcag 
tgctggaccg aaccgagagc ctgggagacg ctgcagcggg gctggaacgt cgtagggttg 
gcggttcggc cgcagcattc gatgcgcggg cataccgcgt tcctggtagc aacgcgccgg 
ttggcgccgg gggctgtggc tccggcgccg ctaggtcgta agcgcgaggg acgcgacggg 
tag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
843 



<210> 71 
<211> 357 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 71 

atgctgatca ttgcgctggt cttggccctg attgggctcc tggccttggt gttcgcggtg 60 

gtcaccagca accagctagt ggcctgggta tgcatcgggg ccagcgtgct gggtgtggcg 120 

ttgctgatcg tcgatgcgtt gcgagaacgc cagcaaggtg gcgcggacga agctgatggg 180 

gctggggaaa cgggtgtcgc ggaggaagcc gacgtcgact acccggagga agcccccgag 240 

gagagccaag ccgtcgacgc cggtgtcatc ggcagtgagg agccatcgga ggaggccagc 3 00 

gaagcgaccg aggagtcggc ggtatcggcg gaccgaagcg acgacagcgc caagtag 3 57 

<210> 72 
<211> 291 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 72 

ttggtggtgt tttttcagat ccttgggttc gcgctgttca tcttctggct gctgctgatc 60 

gctcgggtcg tcgttgagtt catccgctcg ttcagccgtg actggcgtcc caccggtgtc 120 

accgtggtga tcttggagat catcatgtcg atcactgatc cgccggtgaa ggtgctgcgc 180 

cggctgatcc cgcaactcac gatcggcgcg gtccggttcg acctgtcgat catggtgctg 240 

ctgctggttg cgttcatcgg tatgcaactg gcgtttggtg ctgcggcctg a 2 91 

<210> 73 
<211> 726 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 73 

gtgaatagtc actgtagtca caccttcatc acagacaaca gatctcccag ggctagaagg 60 

ggtcacgcaa tgagcacact gcacaaggtc aaggcctact tcggtatggc tcccatggag 12 0 

gattacgacg acgagtacta cgacgaccgc gctccctcgc gcgggtatgc gcggccccga 180 

ttcgacgacg actacggccg ctacgatggg cgcgactacg acgacgcgcg cagcgattca 24 0 

cgcggtgacc tgcgcggtga gccggccgac tatccaccac cgggatatcg cggcgggtac 300 

gcggacgaac cacgtttccg gccccgggag ttcgaccgcg cggagatgac acggccgcgc 3 60 

ttcggatcgt ggctgcgcaa ctccacccgc ggcgcgctag cgatggaccc ccgccggatg 42 0 

gcgatgatgt tcgaggatgg ccatccgctc tcgaagatca ccacgctgcg gcccaaggac 480 

tacagcgagg ctcgcaccat cggtgagcgg ttccgcgacg gcagcccggt catcatggat 540 

ctggtgtcga tggacaacgc cgatgccaag cggctggtcg atttcgcggc cggcctggcc 6 00 



41 



ttcgcgctgc gcggctcgtt cgacaaggtc gcgaccaagg tgttcctgct ctcgcctgca 660 
gacgtcgatg tgtcccccga ggagcgccgc aggatcgccg aaaccgggtt ctacgcctac 72 0 

caatag 726 

<210> 74 
<211> 777 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 74 

atggcggcgg atctttcggc gtatccagac cgcgaatcgg aattgacgca tgcgttggcg 60 

gcaatgcgat cgcgacttgc ggcggccgcg gaggcggcgg gtcgcaatgt cggcgaaatt 12 0 

gaacttctac cgattaccaa attctttcca gcaaccgatg ttgcgatttt gtttcgattg 180 

ggttgtcggt ccgttggcga atcgcgcgaa caggaagctt cagccaagat ggccgaactt 24 0 

aatcggttgt tggcggctgc cgagttgggt cactcggggg gtgtgcactg gcacatggtg 300 

ggccggattc aacgcaacaa agccgggtcg ctggctcgct gggcgcacac cgctcactcg 360 

gtggacagct cgcggttggt gaccgcgctg gatcgggcgg ttgttgcggc gctggccgaa 42 0 

caccgtcgtg gcgagcggct gcgggtttac gtccaggtca gcctcgacgg tgacggatcc 4 80 

cggggcggcg tcgacagcac gacgcccggc gccgtagacc ggatttgcgc gcaggtgcag 540 

gagtcagagg gcctcgaact ggtcgggttg atgggcattc cgccgctgga ttgggacccg 600 

gacgaggcct ttgaccggct gcaatcggag cacaaccggg tgcgtgcgat gttcccgcac 660 

gcgatcggtc tgtcggcggg catgtccaac gaccttgaag tcgccgtcaa acatggttcg 720 

acctgtgtgc gtgtcggtac cgcgctattg ggtccgcggc ggttacggtc accgtga 777 



<210> 75 
<2ia> 1140 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 75 

atgacccccc cgcacaacta cctggccgtc atcaaggtcg tgggtatcgg tggtggcggt 60 

gtcaacgccg tcaaccgaat gatcgagcag ggcctcaaag gcgtggaatt catcgcgatc 12 0 

aacaccgacg cccaggcgtt gttgatgagc gatgccgacg tcaaactcga cgtcggccgc 180 

gactccaccc gcgggctggg cgccggcgcc gatccggagg tcggccgtaa ggccgccgag 24 0 

gacgccaagg acgagatcga agagctgctg cgcggtgccg acatggtgtt tgtcaccgcc 300 

ggcgaggggg gcggaaccgg caccgggggg gcacccgtcg tcgccagcat cgcccgcaag 360 

ctgggcgcgt tgaccgtcgg tgtggtcacc cggccgttct cgttcgaggg caagcgacgc 420 

agcaatcagg ccgaaaatgg catcgcggcg ctgcgggaga gttgcgacac cctcatcgtg 480 

attcccaacg accggttgct gcagatggga gatgccgcgg tatcgctgat ggatgctttc 54 0 

cgtagcgccg acgaggtgct gctcaacggc gtgcagggca tcaccgacct gattaccacc 600 

ccgggtctaa tcaacgtcga cttcgccgac gtcaagggca tcatgtccgg tgccggcacc 660 

gcactgatgg gcatcggctc ggcccggggc gaaggccggt cgctcaaagc ggccgagatc 720 

gccatcaact cgccgttgct ggaagcctcg atggagggcg cgcaaggcgt gctgatgtcg 780 

atcgccggcg gcagcgactt gggcttgttc gagatcaacg aggcggcctc gttggtacaa 84 0 

gacgccgctc accccgatgc caacatcatc ttcggcaccg tcatcgacga ttcgctcggt 900 

gacgaggtgc gggtgaccgt gatcgcggcc ggcttcgacg tcagcggtcc cggccgcaag 960 

ccggtgatgg gcgagaccgg cggcgcccac cggatcgagt cagccaaggc aggcaagctc 1020 

acctcgacct tgttcgagcc ggtcgacgcc gtcagcgtgc cgttgcacac caacggcgca 1080 

accctgagca tcggcggtga tgacgacgat gtcgacgtgc cgcccttcat gcgccgctga 1140 



<210> 76 

<211> 1485 

<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 76 

gtgagcaccg agcagttgcc gcccgatctg cggcgggtgc acatggtcgg catcggcgga 



60 
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gctggcatgt cgggcatcgc ccgaatcctg ctggaccgcg gcgggctggt ctccgggtca 12 0 

gacgccaagg agtcgcgcgg tgtgcatgcg ctgcgggcgc ggggcgcgtt gatccggatc 180 

ggacacgacg cgtcgtcgct ggacctgttg cccggtggcg ccacggcggt cgtcactacc 24 0 

catgccgcca tccccaaaac caaccccgag ctcgtcgaag cgaggcgccg cggcattccc 300 

gtggtgctgc ggccggccgt gctggccaag ttgatggccg ggcgcaccac attgatggtc 360 

accggcacgc acggcaagac aacgacgacg tccatgctga tcgtcgccct gcagcactgc 42 0 

gggcttgacc cgtcctttgc ggtcggcggt gagctggggg aggccggtac caacgcccat 480 

cacggcagtg gcgactgttt cgtcgccgaa gccgacgaaa gcgatggctc gctgttgcag 54 0 

tacacacccc acgtcgcggt gatcaccaac atcgagtccg atcacctgga cttctacggc 600 

agcgtcgagg cgtatgttgc ggtgttcgac tccttcgtgg agcgcattgt ccccgggggt 660 

gcgctggtgg tgtgcactga cgaccccgga ggggccgcgc tggctcagcg cgcgactgag 72 0 

ctgggaattc gagtgctgcg atacgggtcg gtgccgggtg agaccatggc agccacgttg 780 

gtctcgtggc agcaacaggg ggtcggcgcg gtcgcacata tccggttggc ctcagaacta 84 0 

gccacagcac agggtccccg cgtgatgcgg ctgtcggtgc ccgggcgaca catggcgctc 900 

aacgcgctgg gagcgctgct ggccgcggtg cagatcggcg ccccggccga cgaggtgctc 960 

gacgggctgg ccggcttcga aggagtgcgg cgacgattcg aactggttgg gacctgcggc 102 0 

gtcggaaagg cgtcggtgcg cgtgttcgat gactacgccc accacccgac ggagatcagc 1080 

gcgacactgg cggcggcgcg catggtgctc gaacagggcg acggtggccg ctgcatggtt 114 0 

gtgtttcaac cccatttgta ttcgcggaca aaggcattcg ctgctgagtt tgggcgtgcg 1200 

ctgaatgccg ctgacgaggt gttcgtactc gacgtctacg gagctcgtga acaaccgctg 1260 

gccggtgtca gcggagccag cgtcgctgag cacgtcactg tgccgatgcg ctacgtcccg 132 0 

gatttttcgg cggtcgcaca gcaagtggcc gccgccgcta gtccgggcga cgtcatcgtc 13 8 0 

acgatgggtg ccggagacgt gaccttgctg ggcccggaaa tcctgaccgc ccttcgggtc 144 0 

cgggccaacc gaagcgcccc cggccgtccg ggggtgctgg gatga 1485 

<210> 77 
<211> 1233 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 77 

gtgaaggaca cggtcagcca gccggccggc gggcgcgggg caacggcgcc ccggcccgcc 60 

gatgccgcct cgccgtcttg tggttcctcg ccgtctgctg attccgtgtc ggtcgttctc 120 

gccggcggcg ggaccgccgg gcacgtcgag cccgccatgg ccgtcgccga cgccttggtc 180 

gcgttggatc cgcgcgtccg gattaccgcg ttgggcaccc tccgtggact agagaccagg 240 

ctggtgcccc agcgcggcta ccacctggag ctgatcacgg cggtgccgat gccgcgcaag 3 00 

cccggcggcg acctggcccg gctgccgtcg cgggtgtggc gcgccgtccg ggaggcccgg 3 60 

gacgtgctcg acgatgtcga cgccgacgtc gtcgtcggtt tcggtgggta cgtcgcgcta 42 0 

ccggcttacc tagccgctcg cggcctgcct ttgccgcccc ggcgccggcg ccggatcccg 4 80 

gtggtgatcc acgaagccaa cgccagggcg ggactggcca accgggtcgg cgcccatacc 54 0 

gcggaccggg tgctctccgc ggtgccggat tccgggctgc ggcgcgccga ggtggttggg 600 

gtcccggtcc gtgcgtcgat cgccgcgctg gaccgcgcgg tgctgcgagc cgaggcgcgg 660 

gcacacttcg gcttccccga cgacgcgcgg gtgctgctgg tgttcggggg ttcgcagggc 72 0 

gcggtctcgc tcaaccgggc ggtgtccggc gccgccgccg acctggccgc cgccggtgtt 7 80 

tgcgtgctgc atgcccatgg accccagaac gtgctggagt tgcgccgtcg ggctcaaggt 84 0 

gacccaccgt acgtggcggt gccctatttg gaccggatgg agctggccta cgccgccgcc 900 

gatctggtga tctgccgggc cggggcgatg acggtcgccg aagtatccgc cgtcggtctg 960 

ccggccatct acgtgccgct gccgatcggc aacggtgaac agcggctgaa tgcgttgccg 102 0 

gtagtcaatg ccggcggcgg catggtggtc gccgacgccg ccctgacccc cgagttggtg 1080 

gcccgccagg ttgccgggct gctcaccgac cccgcgcggc tggccgcgat gaccgcggcc 1140 

gcagccaggg tgggacatcg cgatgccgcg ggccaggtgg cccgggccgc gctggccgtc 1200 

gccaccgggg ccggtgccag gacaacgacg tga 1233 

<210> 78 
<211> 1575 
<212> DNA 

<213> Mycobacterium tuberculosis 



43 



<400> 78 

gtgctaaccc ggttgctgcg tcggggcacc agcgacaccg acggctccca gactcgaggg 60 

gccgagccgg tcgaggggca gcggacgggc ccggaagaag cctctaaccc gggttcggcg 12 0 

aggccccgca cccgtttcgg tgcctggctg ggccgtccga tgacctcgtt tcacctcatc 180 

atcgccgttg ccgcattgct gaccaccctt ggactgatca tggtgctgtc ggcatcggcg 24 0 

gtgcggtcct acgacgacga cggatcggct tgggtgatct tcggcaagca ggtcttgtgg 300 

acgcttgtgg gtcttatcgg cggctatgtc tgtctgcgga tgtcggtgcg gttcatgcgg 360 

cgcatcgcct tctccggttt cgcgatcacc atcgtgatgc tggtgctggt gctggtgccg 420 

gggatcggca aggaggccaa cggctcgcgc ggctggttcg tggtcgcggg cttctcgatg 4 80 

cagccctctg agctggctaa gatggcgttc gccatctggg gagcgcatct gctggccgcc 540 

cggcgcatgg aacgggcttc actgcgcgag atgctgattc cactggtgcc ggccgccgtc 600 

gttgcgctgg cgctgatcgt ggcccagccc gacctcggac agaccgtgtc gatgggcatc 660 

atcttgttgg gcctgctgtg gtatgcgggg ctgccgctgc gcgtcttcct cagctcactg 720 

gcggcggtcg tcgtctcggc cgccatcctg gcggtgtccg cgggctaccg atccgaccgg 7 80 

gtgcggtcgt ggctcaaccc cgaaaacgat ccgcaagact ccggctacca ggcccgacag 840 

gcaaagttcg cgctggctca aggtggcatt ttcggcgacg gtctgggcca aggcgtggcc 900 

^agtggaact acttgcccaa cgcccacaac gacttcattt tcgccatcat cggcgaagag 960 

ctgggtctcg tcggcgcgct cggactgctg gggctattcg gattgttcgc ctacaccggc 1020 

atgcgcatcg ctagccggtc cgccgacccg ttcctgcggc tgctgaccgc caccacgaca 1080 

ctgtgggtgc tgggacaggc gttcatcaac atcggctatg tgatcgggct gctgcccgtc 114 0 

accggcctgc agctgccgct catctccgcc ggtggaacct ccacggccgc aacactttcg 12 00 

ctgataggca tcatcgccaa cgcggctcgc cacgaaccgg aggcggtggc cgcgctgcgg 12 60 

9ctgggcgcg acgacaaggt gaaccggttg ctgcggctgc cgctgcccga gccgtatctg 1320 

ccccctcgtc tcgaggcgtt tcgtgaccgc aagcgcgcca acccgcaacc ggcccaaacg 1380 

cagcccgcgc ggaagacccc ccgcacggcg cccggacagc ctgcccggca gatgggcctg 1440 

cccccgcgac ccggctcgcc ccgcacggcc gatccgccgg ttcgtcgatc agtgcatcat 1500 

ggagctggcc agcggtacgc gggccagcgt cgcacacggc gcgttcgggc attggaaggt 1560 

cagcgttacg ggtga 1575 

<210> 79 
<211> 1461 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 79 

gtgcttgacc ctctggggcc gggtgcgccc gtgttggtag ccggtggccg ggtgaccggt 60 

caggcggtgg ccgcggtgct gactcggttt ggtgcgacgc cgacggtgtg cgacgacgat 120 

ccggtcatgc tgcgaccgca cgccgaacgt gggctgccga ccgttagttc ctcggacgcg 18 0 

gtgcagcaga taaccgggta tgcgctggtg gtcgccagtc ccggcttctc gcccgcaacc 24 0 

ccgctactgg ccgcggccgc ggcggcgggg gtgccgatct ggggtgacgt ggagttagcc 300 

tggcggctag acgcagcggg ctgctacgga ccgccgcgca gctggctggt ggtgaccggc 3 60 

accaacggca agaccaccac gacgtcgatg ctgcacgcca tgctgatcgc cggtggccgc 42 0 

cgcgccgtgc tgtgcggcaa tatcggcagt gcggtgctgg atgtgctgga cgagccggcc 4 80 

gagctgctgg ccgtggagtt gtccagtttc cagctgcact gggcgccgtc gctgcggccc 540 

gaggccggcg cggtgctcaa cattgccgaa gaccacctgg actggcatgc cacgatggcc 600 

gaatacaccg cggccaaggc ccgggtgctg accggcgggg tagcggtggc cgggctggat 660 

gacagccgag cggccgcact gctggacggc tcaccggcgc aggtgcgggt cggcttccgg 720 

ctcggcgagc cggccgcgcg ggaactgggc gtgcgcgacg cccacctggt cgatcgcgcc 780 

ttctccgacg acttgacgct gctgccggtc gcgtcgatac cggtgccagg tccggtcggc 840 

gtgcttgacg ccctggccgc ggcggcgctg gcccgctcgg tcggggtgcc cgccggtgcg 900 

atcgccgacg cggtcacgtc gtttcgagtg ggccgacacc gcgccgaggt ggtggccgtt 960 

gccgacggca tcacctacgt ggacgactcc aaggccacca acccgcacgc cgcgcgggct 1020 

tcggtgcttg catacccgag ggtggtatgg atcgccggtg gcctgctcaa gggcgcgtcg 1080 

cttcacgccg aggttgcggc gatggcgtcg cggctggtcg gtgcggtgct gatcggccgg 1140 

gatcgcgcag cggttgccga ggcgttatca cgacacgcgc ccgatgtccc agtcgttcag 1200 

gttgtggcag gcgaggatac tggtatgcct gcgactgttg aggttcctgt tgcttgtgtt 1260 
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ctagatgtgg caaaagatga caaagccggt gagaccgttg gcgctgccgt gatgaccgct 1320 

gcggtggccg cggcccggcg gatggcccaa cccggtgaca ccgtgctgct ggcaccggcc 13 80 

ggcgcctcat tcgaccagtt caccggttat gccgaccggg gcgaggcatt cgcgaccgcg 1440 

gtccgcgcgg tgatccggta g 14 61 

<210> 80 
<211> 1080 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 80 

atgaggcaga tccttatcgc cgttgccgta gcggtgacgg tgtccatctt gctgaccccg 60 

gtgctgatcc ggttgttcac taagcagggc ttcggccacc agatccgtga ggatggcccg 12 0 

cccagccacc acaccaagcg cggtacgccg tcgatgggcg gggtggcgat tctggccggc 180 

atctgggcgg gctacctggg cgcccaccta gcgggcctgg cgtttgacgg tgaaggcatc 24 0 

ggcgcatcgg gtctgttggt gctgggccta gccaccgctt tgggcggcgt cgggttcatc 3 00 

gacgatctga tcaagatccg caggtcgcgc aatctcgggt tgaacaagac ggccaagacc 360 

gtcgggcaga tcacctccgc cgtgctgttt ggcgtgctgg tgctgcagtt ccggaatgct 420 

gccggcctga caccgggcag cgcggatctg tcctacgtgc gtgagatcgc caccgtcaca 480 

ttggcgccgg tgctgttcgt gttgttctgc gtggtcatcg tcagcgcctg gtcgaacgcg 54 0 

gtcaacttca ccgatggcct ggacgggctg gccgccggca ccatggcgat ggtcaccgcc 600 

gcctacgtgc tgatcacctt ctggcagtac cgcaacgcgt gcgtgacggc gccgggcctg 660 

ggctgctaca acgtgcgcga cccgctggac ctggcgctca tcgcggccgc aaccgctggc 720 

gcctgcatcg gttttttgtg gtggaacgcc gcgcccgcca agatcttcat gggtgacact 780 

gggtcgctgg cgttgggcgg cgtcatcgcg gggttgtcgg tgaccagccg caccgagatc 84 0 

cttgcggtgg tgctgggtgc gctgttcgtc gccgagatca cctcggtggt gttgcaaatc 900 

ctgaccttcc ggaccaccgg gcgccggatg tttcggatgg cgcccttcca ccaccatttc 960 

gagttggtcg gttgggctga aaccacggtc atcatccggt tctggctgct caccgcgatc 102 0 

acctgcggtc tgggcgtggc cttgttctac ggtgagtggc ttgccgcggt cggtgcctga 1080 

<210> 81 
<211> 1533 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 81 

atgatcgagc tgaccgtcgc gcagatcgcc gagatcgtcg ggggcgcagt ggccgatatc 60 

tccccgcaag acgccgcgca ccgccgcgtc accgggaccg tcgagttcga ctcgcgcgcc 120 

atcggcccgg gcgggctgtt cctcgccctg ccgggggcgc gcgccgacgg ccacgaccat 18 0 

gccgcgtcgg cggtagccgc gggcgccgcc gtcgtgctgg ccgcccgccc ggtgggggtg 24 0 

ccggccatcg tggttccgcc agtggccgcg ccgaacgtat tggccggcgt cctcgagcac 300 

gacaacgacg ggtcgggggc ggcggtgctg gccgcgctgg ccaagctggc caccgcggtg 360 

gccgcgcagt tggtggccgg cgggctcacc atcatcggga tcaccggctc gtcgggcaag 420 

acgtcgacca aggacctgat ggccgccgtg ctggccccgc tgggggaggt ggtggccccg 480 

cccggatcgt tcaacaacga gctgggtcac ccgtggacgg tgctgcgcgc gacgcggcgc 54 0 

accgactacc tgattttgga gatggcggca cgccatcacg gcaacatcgc cgcgctcgcc 600 

gagatcgcgc ccccgtcgat cggagtcgtg ctcaacgtcg gcaccgcaca tttgggtgag 660 

ttcggctccc gcgaggtcat cgcacagacc aaagccgaac tgccgcaggc tgttccgcat 72 0 

tccggagcgg tcgtcctcaa cgctgatgac cccgcggtgg cggcgatggc caagctgacc 780 

gcggcccggg tggtgcgggt cagccgggac aacaccggtg acgtttgggc ggggccggtg 84 0 

tcgctggacg aattggccag gccgcgcttt acgctgcatg cccacgatgc ccaagccgag 900 

gtccgactcg gggtctgcgg cgaccaccag gtcactaacg cgctgtgcgc cgcggcggtc 960 

gcgctggagt gtggggccag cgttgaacag gtcgcggccg cgctgaccgc ggcgccgccg 1020 

gtgtcgcggc atcggatgca ggtgaccacc cgcggcgacg gggtgacggt gatcgacgac 1080 

gcctacaacg ccaaccccga ctccatgcgg gccgggctgc aggcgctggc ctggatcgcg 1140 

caccaacccg aggccacccg ccgcagctgg gcggtgctgg gtgagatggc cgagctgggt 12 00 

gaggacgcga tagccgagca cgatcgcatc ggccggctcg cggtgcgctt agatgtgtct 1260 
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cgactcgttg tcgtgggaac cgggaggtcg atcagcgcca tgcaccacgg agcggtcctg 1320 

gagggggcgt ggggctcggg ggaagccact gctgatcacg gtgcggatcg cacggccgtc 1380 

aatgtggccg acggtgacgc cgccctggca ctactgcgcg ccgagctgcg acccggggat 1440 

gtggtcttgg tcaaggcctc gaacgcggcc gggctgggtg cggtggccga tgcattggtc 1500 

gcagacgaca catgcgggag tgtgcgccca tga 1533 

<210> 82 
<211> 1608 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 82 

gtgtcatcgc tggcccgagg gatctcgcgg cggcgaacgg aggtggcgac acaggtggag 60 

gctgcgccca ctggcttgcg ccccaacgcc gtcgtgggcg ttcggttggc cgcactggcc 12 0 

gatcaggtcg gcgcggccct ggccgagggt ccagctcagc gtgccgtcac cgaggaccgg 180 

acggtcaccg gggtcacgct gcgcgcccag gacgtgtcac ccggtgacct gttcgccgcc 240 

ctgaccggct cgaccaccca cggggcccgc cacgtcggcg acgcgatcgc acgcggcgcc 300 

gtcgcggtgc tcaccgaccc cgccggggtc gccgagatcg ccggacgagc ggccgtgccc 360 

gtgttggtgc accccgcacc ccgcggcgtg ctcggcggct tggccgccac cgtgtacggg 420 

catccgtccg agcggttgac ggttatcggg atcaccggaa cgtccggcaa gaccaccacc 480 

acetate tgg tcgaggccgg gttacgggct gccggacgcg tcgccgggct gatcggcacc 540 

atcggcatcc gcgtcggcgg cgccgacctt cccagcgcgc tgaccacccc ggaggccccc 600 

acgctgcagg cgatgctggc ggcgatggtc gaacgcgggg tggacaccgt ggtcatggag 660 

gtgtccagcc acgcgctggc gctgggccgg gtggacggca cccggttcgc cgtcggcgcc 720 

ttcaccaatc tctcccgtga ccacctggat ttccacccca gcatggccga ctacttcgag 780 

gccaaggcgt cattgttcga tccggactcg gcactgcgcg cccgcaccgc cgtggtgtgc 840 

atcgacgacg acgccgggcg cgcgatggcg gcgcgggccg ccgacgcgat caccgtcagc 900 

gccgccgacc ggcccgcaca ctggcgcgcc acggatgtgg cgcccacgga cgcgggcggg 960 

caacaattca ccgccatcga ccccgccggc gtagggcatc acatcggaat ccggctaccg 1020 

ggccgctaca acgtcgccaa ttgcctggtc gccctggcga ttctggacac cgtcggggtc 1080 

tccccggaac aggcggtgcc gggcctgcgt gagatccggg tcccggggcg gctcgagcag 1140 

atcgaccgcg gccagggctt tctcgcgctg gtcgactacg cgcacaaacc ggaagcgctg 12 00 

cggtcggtgc tgaccacctt ggcgcacccg gaccgccggc tggcggtggt gttcggcgcc 12 60 

ggcggcgatc gtgacccggg caagcgggcc ccgatgggcc ggatagccgc gcagctggcc 13 20 

gacttggtgg tcgtcaccga cgacaacccg cgtgacgaag atcccacggc gatccgccgc 1380 

gaaatcctgg ctggggcggc cgaagtcggc ggtgatgccc aggtcgtcga gatcgcagac 1440 

cggcgggacg cgatccggca cgcggttgcc tgggcgcgcc ccggcgacgt ggtgctcatc 15 00 

gccggcaaag gccacgagac cgggcaacgc ggcggcgggc gggtccgccc gttcgacgac 1560 

cgggtggagc tggctgccgc gctagaggcc ctcgagcggc gcgcatga 16 08 

<210> 83 
<211> 1035 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 83 

atgaaatttg tcaaccatat tgagcccgtc gcgccccgcc gagccggcgg cgcggtcgcc 60 

gaggtctatg ccgaggcccg ccgcgagttc ggccggctgc ccgagccgct cgccatgctg 12 0 

tccccggacg agggactgct caccgccggc tgggcgacgt tgcgcgagac actgctggtg 180 

ggccaggtgc cgcgtggccg caaggaagcc gtcgccgccg ccgtcgcggc cagcctgcgc 24 0 

tgcccctggt gcgtcgacgc acacaccacc atgctgtacg cggcaggcca aaccgacacc 300 

gccgcggcga tcttggccgg cacagcacct gccgccggtg acccgaacgc gccgtatgtg 360 

gcgtgggcgg caggaaccgg gacaccggcg ggaccgccgg caccgttcgg cccggatgtc 42 0 

gccgccgaat acctgggcac cgcggtgcaa ttccacttca tcgcacgcct ggtcctggtg 480 

ctgctggacg aaaccttcct gccggggggc ccgcgcgccc aacagctcat gcgccgcgcc 54 0 

ggtggactgg tgttcgcccg caaggtgcgc gcggagcatc ggccgggccg ctccacccgc 600 

cggctcgagc cgcgaacgct gcccgacgat ctggcatggg caacaccgtc cgagcccata 660 
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gcaaccgcgt tcgccgcgct cagccaccac ctggacaccg cgccgcacct gccgccaccg 72 0 

actcgtcagg tggtcaggcg ggtcgtgggg tcgtggcacg gcgagccaat gccgatgagc 780 

agtcgctgga cgaacgagca caccgccgag ctgcccgccg acctgcacgc gcccacccgt 84 0 

cttgccctgc tgaccggcct ggccccgcat caggtgaccg acgacgacgt cgccgcggcc 900 

cgatccctgc tcgacaccga tgcggcgctg gttggcgccc tggcctgggc cgccttcacc 960 

gccgcgcggc gcatcggcac ctggatcggc gccgccgccg agggccaggt gtcgcggcaa 102 0 

aacccgactg ggtga 1035 

<210> 84 
<211> 2040 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 84 

gtgagccgcg 

ttgcgccggc 

aaagcccggc 

cccgcgggtc 

ggtgcgtcgt 

gtcgcggcaa 

gcggccggcc 

cgcaacaatg 

cggattcggc 

cagcgcctgc 

gcggccgtgc 

gacccggctg 

gatctgcgtc 

gatggtcatg 

ggatcggtca 

cggcacaagg 

tacgtgcagc 

gtcgtcctgg 

ccgtcgcaag 

cccttcgagc 

ttgagcagcc 

gtgcatgacg 

tcctccaacg 

atgctccgca 

ggactggtgc 

caaggtcttt 

ggagtgcggg 

gaagaaccgc 

cagatgctgc 

acggccgggg 

cctggctgcg 

gccgacaatc 

ggcgcgcctg 

cgcgaaaacg 



ccgcccccag 
caccgggagc 
aagcccagga 
gctcgactcg 
tcgtctttcg 
cacaattgtt 
aactcaaggt 
accggctcgc 
ggcaattgga 
gcgatatcgc 
tgaagaagct 
tcgccagcgc 
agtacccggg 
ggctgctggg 
cctacgaccg 
cggtccacgg 
agcaggtgca 
acgccaagac 
acatcgggcg 
cg99Ctcggt 
ccgacgaggt 
cttgggagca 
tcggcacgct 
agttcgggtt 
cgccaatcga 
cgatgacttt 
tacccccacg 
gccccgacga 
gtgccgtggt 
tgcccggcta 
gctgctactt 
cccgctacgt 
ggcactcggc 
tcccgctgtc 



gcgggccagt 
ccaggaggtt 
agccacgaaa 
tgcgaggcgc 
gcatcggacc 
ctttctgcag 
caccgacgtc 
gttcaccatc 
agaggccagg 
ccaggaggtc 
gcaaagcgac 
gatctgcgcg 
tgggtcgctg 
tctggaggac 
tgggtcagac 
ttccaccgtc 
gcaggccaag 
cggcgaggtg 
ccagggcgac 
gaacaagatc 
gctacaggtg 
cggcgtgatg 
gatgctttcc 
gggacagcgc 
ccagtggtcg 
gctgcagatg 
cattatcaag 
cattcgcgtg 
gcaacgcgat 
tcagatggcc 
cgacgacgtg 
gatcggcatc 
cgccccgctg 
acccgatccc 



cagtcgcagt 
gggcaacgca 
tcccgccctg 
acccggcagg 
ggaaacgcgg 
gtatcacatg 
cagccagcgg 
gaggcgcgtg 
aagaagacgt 
gccggcaagc 
gagaccttcg 
aagtatcccg 
gcggcaaacg 
tccctggatg 
ggcgtcgtca 
gtgctcaccc 
aacctatcgg 
ctcgcgatgg 
aagcagttgg 
gtcgccgcgt 
cctggctcga 
ccctatacca 
caacgtgtcg 
accggcgtgg 
ggcagtacgt 
accggcatgt 
gccaccgtcg 
gtgtcggcgc 
ccgatgggct 
ggcaagaccg 
tattggatca 
atgttggaca 
ttccacaaca 
gggcctcctt 



cgacgcgacc 
aacggcccgg 
cgacacggtc 
tggtggacgt 
tcatcttggt 
ccgcgggcct 
ctcgcggcag 
ccctgacgtt 
cggctgcacc 
tgaacaacaa 
tctacttggc 
aggtcggtgc 
tcgtcggtgg 
cggtgctggc 
tccccggcag 
tcgacaacga 
gggctcacaa 
ccaacgacaa 
gcaacccggc 
ccgcggtcat 
tccagatggg 
ccacgggggt 
gaccggaacg 
gcctgcccgg 
tcgctaatct 
accaggccat 
cacccgacgg 
agaccgccca 
accagcaggg 
gtaccgcgca 
ccttcgccgg 
acccggcgcg 
tcgcgggctg 
tggtcttgca 



ggcgcgcggt 
caaaacgcag 
agacgtcgca 
cgggacgcgc 
gttgatgttg 
gcgtgcgcag 
catcgtcgac 
ccagccgaag 
cgacccgcag 
gccagatgcc 
gcgtgcggtc 
ggaaagacag 
catcgactgg 
cggaaccgac 
ctaccggaat 
catccagttc 
cgtctcggcc 
caccttcgac 
ggtgtcgtcg 
cgagcacggg 
cggtgttacc 
gttcggaaag 
ctattacgat 
tgagagcgcc 
tcctattggc 
cgccaacgat 
cagccgaacc 
gaccgtgcgc 
taccgggccg 
gcagatcaac 
aatcgccact 
caactccgac 
gctgatgcag 
ggccacctag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 



<210> 85 

<211> 1191 

<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 85 

gtgcaaaccc gtgcaccgtg gtctctgccc gaagcgaccc tggcgtactt ccccaacgcc 
aggttcgtgt cttcggacag ggacctcggt gcaggggcgg cgcctggaat agccgcgtcc 



60 
120 
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cgaagtacgg cttgccagac ctggggaggt atcacggtgg ctgatccagg ttcggggcca 180 

accggtttcg gtcatgtgcc ggtattggcg caacgttgct tcgaactgct tacccccgca 24 0 

ctaacccgct actatccaga cggctcgcag gcggtccttc tcgacgcgac catcggcgcg 3 00 

ggcgggcatg cggagcggtt tttggaggga ttgccgggtc tgcgcctgat cgggctcgac 360 

cgtgacccaa ccgctctgga cgtcgcgcgg tctcggctgg tgcgattcgc tgaccgactt 420 

accctggtgc acacccgcta tgactgtctg ggcgcagcgc tggctgaatc cggttatgcc 480 

gcagtgggat cagtcgacgg aatcctgttc gatctcggcg tctcatccat gcagctcgac 540 

cgcgccgagc ggggcttcgc ctacgccacg gacgcgccat tggacatgcg gatggacccg 600 

acgacgccgt tgaccgcagc tgacattgtc aacacttacg acgaggcggc actagccgac 660 

atcctgcgtc gctacggaga ggagcggttt gctcggcgca tcgctgccgg tatcgtccgc 720 

cgacgcgcaa aaaccccgtt cacctcgacc gccgaactgg ttgccctgct gtaccaggcg 780 

attccagctc cggcccggcg tgtcggcggg catccagcca agcgaacatt ccaggcgctg 840 

cgcatcgcgg tcaacgatga gctggaatcg ctgcgcacgg ccgttcctgc cgcgctggat 900 

gccctcgcta tcggtgggcg catcgcggtg ctggcctacc agtcgctaga ggacaggatc 960 

gtcaaacggg tgttcgccga ggcagtcgcg tcggccaccc ctgcgggact tccggtcgaa 102 0 

cttcccggcc atgagccgcg attccgttcg ttaacgcacg gcgccgaacg agcgagtgtg 1080 

gctgagatcg aacgcaatcc ccgcagtact ccagtgcggt tgcgggccct gcaacgagtc 1140 

gagcaccggg cgcaatcgca gcaatgggca accgagaagg gtgattcatg a 1191 

<210> 86 
<211> 432 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 86 

atgtttctcg gcacctacac gcccaaactc gacgacaagg ggcggctgac gctgccggcc 60 

aagtttcgcg acgcgttggc aggggggttg atggtcacca agagccaaga tcacagcctg 12 0 

gccgtttacc cgcgggcggc gttcgagcag ctggcgcgcc gggccagcaa ggcgccacga 180 

agcaaccccg aggcgagagc gttcctacgt aatctcgccg ccggtaccga cgaacagcat 24 0 

cccgacagtc aaggccggat caccttgtcg gccgaccacc gccgctacgc aagcctttcc 300 

aaggactgtg tggtgatcgg cgcggtcgac tatctcgaga tctgggatgc gcaagcctgg 3 60 

cagaactacc aacaaatcca tgaagagaac ttctccgcgg ccagcgatga agcactcggt 420 
gacatcttct ga 

<210> 87 
<211> 645 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 87 

atggtgagca gatattccgc ataccggcgt gggccggatg taatctcgcc ggacgtcatc 60 

gatcgcatcc tggttggggc atgtgccgcg gtgtggctgg tgttcaccgg cgtgtcggtg 12 0 

gccgccgctg tcgccctgat ggacctgggt aggggcttcc acgagatggc cggaaacccg 180 

cacaccacgt gggtgctgta cgccgtaatt gtggtctccg cactggtcat cgtgggcgcg 24 0 

ataccggtgc tgttgcgagc tcgccgcatg gctgaggccg agcccgcgac gaggccgacg 3 00 

ggtgcatccg tgcggggcgg gcgatcgatc ggatccgggc atccggcgaa acgcgctgtg 360 

gccgagtcgg cacccgtaca gcacgcggat gcattcgagg tggccgccga gtggtccagt 42 0 

gaggcggtgg accggatctg gttgcgcggg acagtcgtgt tgaccagtgc gattggcatt 480 

gcgttgattg ccgtggcggc ggcgacctac ctcatggcgg tcggtcacga cgggccatct 54 0 

tggatcagct acgggttggc cggggtggtc accgcgggca tgccggtgat cgagtggcta 600 

tacgctcggc agctgcgccg ggtggtggcg ccccagtcca gttag 645 

<210> 88 
<211> 900 
<212> DNA 

<213> Mycobacterium tuberculosis 



48 



<400> 88 



atgagcgggc cgaatccccc 
gacacgggcg acgaacgggc 
aaactgccca gtgaccagac 
gaatccgagc acgtcaccgg 
gacgactatg aggagtcgtc 
gtggtcggtg tcgccgccat 
gtcacgcgac cacataccag 
gtgcaggacg aaatcacgac 
cccaccaccg agatcccgac 
ccgcccccac cggcgacaac 
ccgccgccca cgaccaccac 
accaaggcgc cgggtgacat 
acacagcaca atgtgtacat 
gttggctcgg tggaggcctc 
acgagcgacg gaacggtgct 



gggacgggaa 
ttccggcaac 
gggcgagacc 
cggcccgtat 
cgacctggac 
aattgccgcc 
caaactcgcc 
caccaagccg 
agcgacggag 
cacggcgccg 
gccgaccggt 
tatctcggtg 
cccgtggtcc 
cagccttttc 
ctcatcgaac 



cctgacgaac ccgaatcgga 
cacttgccgc ccgtcgccgg 
gacgcatatt ctcgggcata 
gtgccagccg atctcaggct 
gacgaactgg ccgctccgcg 
gttgcgctcg tggtttcggt 
accggcgaca ctacgtcctc 
gcgccgccac cgccgccacc 
acacagacgg tcactgtgac 
ccgccggcga ccaccacaac 
ccgcggcaag tcacctattc 
acttacgtcg atgccgccgg 
atgacggtca ccccgatctc 
cgggtcagca aactcaactg 
tccaacgatg gaccgcaaac 



acccgtcagc 
999C99cgac 
ctctgccccg 
ctatgactac 
ctggccgtgg 
gtcgttgctc 
tgcaccgccc 
agccccaccg 
gccgccacca 
ggcggcggca 
ggtgaccggt 
gcgccgacgg 
gcaatccgac 
ctcgatcacc 
gagctgctga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 



<210> 89 
<211> 420 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 89 

atgcatatcg aagcccgact gtttgagttt gtcgccgcgt tcttcgtggt gacggcggtg 60 

ctgtacggcg tgttgacctc gatgttcgcc accggtggtg tcgagtgggc tggcaccact 12 0 

gcgctggcgc ttaccggcgg catggcgttg atcgtcgcca ccttcttccg gtttgtggcc 180 

cgccggttag attcccggcc cgaggactac gaaggcgctg aaatcagcga cggcgcagga 240 

gaacttggat tcttcagtcc gcatagctgg tggccgatca tggtcgcgtt gtccggctcg 300 

gtggcagcgg tcggcatcgc gttgtggctc ccgtggctga tcgccgccgg tgtggcattc 360 

atcctcgcct cggcggccgg attggtcttc gaatattacg tcggtcctga gaagcactga 42 0 

<210> 90 
<211> 1092 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 90 



gtgacacctc 
tccggagggc 
gccgtcaccg 
attaccccgg 
gcggttgggg 



gcgggccagg 
ctgcccgtgg 
tcagtggatg 
aggcacacct 
taatcgtgtg 
ctgagttgcc 
cgttcctcat 
agatagccaa 
ttggctatca 
agcgcaagcg 
tcgggccggt 
agacgttggg 
aattccaaat 
agcgtgacgt 
aaatcaccaa 
cgatgatgaa 
aacgcatcga 
cggtgaccac 
ag 



tcgtttgcaa 
tcttcgacag 
cagctggtcg 
caatcgagaa 
gggtctcatc 
ccgccagttc 
catctcggtg 
ggatcccgag 
aagggtgaac 
cgccatggtt 
gcgcgggctc 
caccagcacc 
ggcctcagcc 
gatgcctaac 
gaccggagca 
cttcgaggtc 
cgggaagaca 
ccacccgttt 



cgcttgtcgc agtgcaggcc 
ctggcgctcg cagcaatgct 
gaagccctgg gcatcggttg 
ctgtggatcg gggcggtgat 
ttctggtccg cggtatttca 
ggctacaaca tgccgctaga 
ctgttttatt tcaccgtcgt 
gtcgtgattg atatcacgtc 
ttcaaagacg gcacactgac 
tccaagccag agggcaagga 
aacaccgagg accggaccta 
gaaattccgg tgctggtgct 
gatgtgatac acgcattctg 
ccggtggcaa acaactcggt 
ttcgtgggcc actgcgccga 
cgcgtcgtga cccccaacga 
aacgccgagg ccctgcgggc 
gatactcgcc gcggtgaatt 



tcagcgcggc 

gggggcattg 

gccggagggc 
cgcctccctg 
ccggaagaag 
gctggttctc 
ggtgcaggag 
tttccagtgg 
ctatgatggt 
caagtacggc 
cctgaatttc 
gccgtccggc 
ggtgccggag 
caacgtcttc 
gatgtgtggc 
tttcaaggcc 
gatcaaccag 
ggccccgcag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1092 



aacaccgaca 
accgtcatac 
aagatgctgc 
aattggaagt 
gccgatccgg 
gaagagctgg 
gacaaggtcg 
aagcgtatcg 
ttcttgttca 
cagatcgaag 
acgtatcact 
tacctgcagc 
ccgccccttg 
cccgtaggtt 
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<210> 91 
<211> 1248 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 91 

atgaccgtgc cagcaccgtc gcagctcgac ttgcgtcaag aggtgcacga cgccgcacgc 60 

cgcgcccggg tggccgcccg ccggctggca tcgctgccga cgactgtcaa agaccgcgcg 120 

ctgcacgcgg ctgccgacga gctactggct caccgcgacc agatcctggc ggccaacgcc 180 

gaagacctga acgcggcgcg cgaggcggac accccggccg ccatgctgga ccggttgtcc 24 0 

ttgaacccgc aacgagtcga cggtatcgcc gccgggttgc ggcaagtcgc gggactgcgc 300 

gatccggtcg gtgaagtgct gcgtggctat accctgccca acgggctgca gctgcgccag 3 60 

cagcgcgtcc ccctgggcgt ggtcggcatg atctacgagg gccgccccaa tgtcaccgtg 42 0 

gatgccttcg ggctgacact caagtcgggt aacgctgcat tgctgcgcgg cagctcgtcg 48 0 

gccgcaaagt ccaacgaggc cctggtggcg gtgttacgca ccgcgctggt cggcctggag 54 0 

ctgccggccg acgcggtcca gctgctgtcg gctgccgacc gcgccaccgt cactcacctg 600 

attcaggccc gcggcctggt cgatgtggtg attccacgcg ggggagcggg cctgatcgag 660 

gcggtcgtac gcgatgccca ggtgcccacc atcgagaccg gcgtcgggaa ctgccatgtc 72 0 

tacgtgcacc aagcggccga cctggacgtg gccgagcgta tcttgctgaa ctccaagacg 780 

cggcggccca gcgtctgcaa cgccgccgag acgctgctgg tcgacgcagc gatcgccgaa 84 0 

acggcgttgc ctcgattgct ggccgccctg cagcacgccg gtgtcaccgt acatctcgac 900 

ccggacgagg ccgacctgcg ccgcgaatac ctgtcgctgg acatcgcggt ggcggtggtc 960 

gacggtgtcg acgctgccat cgcccatatc aacgaatacg gcaccgggca cacagaagcg 102 0 

attgtgacca ccaatcttga tgcggcccaa cgctttaccg aacagatcga tgcggccgcg 1080 

gtgatggtga acgcatcaac ggcgttcacc gacggcgagc aattcggctt cggcgccgag 114 0 

atcggcatct ccacccagaa actgcatgcc cgcggaccga tgggactacc ggaattgacg 12 00 

tcgaccaagt ggatcgcatg gggagccggc cacacccgtc cggcctga 124 8 

<210> 92 
<211> 2217 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 92 



atgggactgc 
cccacgccgg 
ggatactcgg 
aacttttact 
accatcggtg 
gacgatggcg 
gacgtactac 
accgaatccg 
cgcatctaca 
tcgtatctac 
gagcggggca 
gccgcgtcag 
ccgatgccgc 
ggcagcccga 
gcgcggtgtc 
ctggcctggg 
cgtttcccca 
gagcggctgc 
tcgttccggc 
gaggtcgagc 
gaggcctaca 
aaggtcgtta 
catgccatgg 



tcggcggcca 
tcaatgccgc 
cgggtgattc 
ccgcctacca 
acccggcggc 
cagcgttggc 
tgcaggactc 
ccgacctgtt 
acaccgcggt 
ccacctatcg 
cgatccgcat 
atctacccgg 
ccagcgccga 
tcaccatcgg 
tggctgccta 
acggtcagac 
aaggagtgcg 
ggatgggcac 
gcatcgactt 
ggttcccgtt 
acatccaggt 
tcggtgtgtc 
accgcgaggg 



atcagggccc 
catctgccag 
gggcgttctg 
gcacgggttc 
caacgccgcg 
ggtctttcct 
tctgctcgat 
acctgtactg 
cgtcattcac 
cgagttctac 
cggtggcgcc 
ctttgtgttg 
ggcggccctg 
ccgtgccgag 
tgtctatgcc 
gatgatctgg 
ccgcagtgtc 
gttcgacgac 
cgcactcgac 
cgttccggcc 
gtctggactc 
cgggggattg 
ccggccgcgc 



agggtcggca gcggcccagt cggtagcatc 
cagcgcgggg gattccacgg tgtcgagcgt 
acgtcgctgg gcgacaatga aaggacgatg 
gtgcgcgttg ccgcctgcac tcaccacacc 
tcggtattgg acatggcccg tgcgtgccac 
gagctgacgc tgtcgggcta ctccatcgag 
gccgtcgagg acgcgctgct cgacctggtg 
gtggtcgggg ctccgctgcg gcatcgacac 
cgcggcgccg tgctcggcgt ggtgcccaag 
gagcggcgcc agatggcgcc cggagacggg 
gacgtggcct tcggcacgga cctgttgttc 
catgtggaga tctgcgagga catgtttgtg 
gcgggcgcga cggtgctggc gaatctgtcc 
gaccgccggc tgcttgcgcg ctcggcgtcg 
gccgcggggg agggggagtc aacgacggac 
gagaatggcg cactgctcgc ggagtccgaa 
gccgacgttg acaccgagtt gcttcggtcg 
aaccggcgtc accaccggga gttaacggaa 
ccaccggcag gcgacatcgg actgctgcgc 
gatccgcaac gattgcaaca ggattgctac 
gagcaacggt tgcgggcgct ggactatccg 
gactcgacgc acgcgctgat cgtcgcgacc 
agcgacattc tggcgtttgc gttgcccgga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
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ttcgccaccg 
accttctccg 
ccgtattcgg 
cgcaccgact 
gacctgtcgg 
tacaacgtca 
tcggcgggtg 
atcacccccg 
ggacctttcg 
tcgaagattg 
cccggcttcc 
cagattttcg 
ggccccaagg 
gatatgtcag 



gggagcacac 
aaatcgatat 
ttggcgaaaa 
atcttttccg 
agctggcact 
acgccggtgt 
agttcggtga 
aactcattcc 
ccctacagga 
cgtttttggc 
caaagagcga 
tccagcggtt 
tgtcccacgg 
cgcgaatctg 



taagaacaac 
cggcgacacc 
agtgtacgac 
tatcgccaac 
gggttggtcg 
gcccaagacg 
gaaggtgggt 
gaccggcgag 
cttttcgctt 
ctggcatgcg 
acgcccgtcc 
ttattcgttt 
gggcgcgttg 
gctcgatcag 



gcgatcaagc 
gctcggttga 
gtcaccttcg 
cagcgcgggg 
acatacggtg 
ctgatccagc 
gaggtattgc 
gaggagctgc 
tttcaggtac 
tggaacgatg 
tattcattgg 
agccagttca 
tcgccgcgtg 
atcgaccgtg 



tggcacgtgc 
tgctgcacac 
agaacgtcca 
gaatcgtact 
tcggcgacca 
acctgatccg 
agtcggtgct 
agagcagcga 
tgcgctacgg 
cggagcgggg 
ccgaaatccg 
agcgttcggc 
gggattggcg 
aggtgcccaa 



gctgggggtt 
aatcggccat 
ggccgggttg 
gggcaccggg 
gatgtcgcac 
gtgggtcatt 
cgacaccgag 
ggccaaggtc 
atttcgcccg 
caactggccg 
gcattggctg 
attgcccaac 
ggccccgtcg 
gggctag 



1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2217 



<210> 93 
<211> 1131 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 93 

atgagaagtc 

accacggcgc 

gaggcggtcg 

atcgccgccg 

caggcggcgg 

cgctacggcc 

cagcacacca 

gtcaacgaga 

tctgcactgg 

ggcctctacg 

gggccggcgg 

atggcgtcca 

gcccccgcgg 

gcccggcccg 

ggcgcactga 

ctggcggcgg 

cgtgcacccg 

gccaccatgg 

cacgccgacg 



cgcatcggga 
ttaccacacc 
^9cggcggat 
gcatcgagcc 
ccagcgtcgg 
gcacggtggg 
acgcccaacg 
acgacaccgt 
tggcgcacct 
actgcgaccc 
atctggacgg 
aggtggcggc 
ccgacgccgc 
cgcgtctgtc 
ctctcgacgc 
gtatcaccgc 
acgcggccat 
tgggccggtc 
atctggtcgc 



cgcaatccgg 
gtccgggatg 
gaaggcgggt 
gctcgggctg 
gcaggtcgcg 
ccaggtgctg 
cacgctggat 
ggccaccaac 
ggtcggcgcc 
gcgcaaaacc 
tgtggtcgcc 
ggcgctgttg 
gaccgcgctc 
ggcccggcgg 
cggtgcggtg 
ggtgtccggc 
ggtagcccgc 
cacctctgag 
ggtgtcggcg 



accgcgcgcg 
ttcgatgccg 
tccgacgtcg 
tcccgtcgtc 
ctggtgaact 
ctgaccgcgc 
cggctgcgcg 
gagatccggt 
gacgctttgg 
gcggacgcga 
ggccgcagta 
gccgccgacg 
gccgacgcgt 
ttctgggtgc 
cgcgctgtgg 
cggttttgcg 

ggggtggttg 

ctacccggcg 
aagcaagcta 



gccttgtcgt 
gccggctggc 
tcatcgtgtc 
ccaaagatct 
cgtggagcgc 
acgacatttc 
cgttgcacgc 
tcggtgacaa 
tgctgctgtc 
cgttcattcc 
gccacctggg 
ccggggtgcc 
cggtgggcac 
gttatgccgc 
tgcgacaacg 
gcggcgatgt 
cctacgacgc 
agctgcgccg 
agcaagttta 



gaaggtcggg 
cggactggcc 
ttcgggcgcc 
ggcgaccaag 
ggcgttcgcc 
gatgcgggtg 
ggtggcgatt 
cgatcggctg 
ggacatcgac 
ggaggtgtcc 
tactggcggc 
ggtactgctg 
ggtgtttgcg 
cgaagcaacc 
ccggtcactg 
ggtcgaactg 
gtccgagctg 
cccggtggtg 

g 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1131 



<210> 94 

<211> 1440 

<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 94 

gtgcctcggt 

tgcgcttcgg 

ggccggggcg 

catttccgcc 

ggggccgccg 

aacggccggc 

ggccgtggcg 

gcactcctcg 

gacgtcggcc 

gcggccaagc 



ttgtcgatcg 
tccatcgcga 
gcagcatcgt 
cgcatctcac 
gcgcggattt 
tactggccga 
gtttgggcaa 
gcgaaaaggg 
tggtcgggtt 
cgaagatcgc 



ggtcgtcatc 
gaaattcaag 
cttcgtcgtc 
cgcggcttcg 
ggaagtgaaa 
cctggtcggc 
cgccgcgctg 
acagtcccga 
tccgtcggcc 
cgactacccg 



cacaccagag 
ccgctgggcg 
gatccgcaag 
ggcaagcacg 
gttcccgaag 
gcgggcaccc 
gcttcccgcg 
gacctcacct 
ggaaaatcct 
ttcaccaccc 



cgggttcggg 
gccccgatgg 
tgcacaccct 
ggatgggcaa 
gcaccgtggt 
gctttgaagc 
tgcgtaaggc 
tggaactcaa 
cgctggtgtc 
tggtgcccaa 



cggtaacggc 
cggaaatggc 
gctcgacttc 
taaccgcgac 
attggacgag 
cgccgccgga 
ccccggtttc 
gaccgtcgcc 
ggcgatttcg 
cctcggtgtg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
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gtctcggctg gcgagcacgc gttcaccgtc gccgacgtgc cggggttgat cccgggcgca 660 

tcccggggcc gtggtctggg gctggacttt ctgcggcaca tcgagcgctg cgctgtactg 72 0 

gtgcatgtgg tggattgcgc taccgccgag ccgggccgcg accccatctc ggacatcgac 780 

gcgctggaaa cggaactcgc gtgctacacg cccacgctgc aaggggacgc ggctctgggc 84 0 

gatctcgccg cacggccgcg tgcggtggtc ctcaacaaaa tcgatgtgcc ggaggcccgc 900 

gagctcgcgg agttcgtccg tgacgacatc gcccagcgcg gctggccggt gttctgcgtg 96 0 

tcgaccgcaa cccgggaaaa cctgcagccg ttgatctttg ggctgtcgca gatgatctcg 102 0 

gactacaacg ctgcgcggcc ggtggcggtg ccacggcggc cggtgattcg tccgattccg 1080 

gtggacgaca gcggttttac cgtcgaaccc gacgggcatg gtggctttgt cgtcagcggt 114 0 

gcccggcccg agcgttggat tgaccagacc aacttcgaca acgacgaggc cgtcggctat 1200 

ctcgccgacc ggctggcgcg cctgggtgtc gaggaggaat tgctgaggct gggtgcgcgg 1260 

tcaggatgcg cggtgaccat cggcgagatg acgttcgatt gggagccgca aacgcctgcg 132 0 

ggtgagccgg tcgcgatgtc cggccggggc accgatccgc ggctggacag caacaagcgg 1380 

gtgggcgcgg ccgagcgaaa ggccgctcgg agtcggcgtc gcgaacacgg ggatggctga 144 0 

<210> 95 
<211> 261 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 95 

atggcacaca agaagggggc ttccagctcg cgcaacggtc gcgattccgc cgcccagcgg 60 

ctgggggtta agcggtacgg cggccaggtc gtcaaggccg gcgagatcct ggtccgccag 12 0 

cgcggtacca aattccatcc cggcgtcaac gtcgggcgtg gcggcgatga caccttgttc 180 

gccaagacgg ccggggcggt cgagttcggc atcaaacgcg gacgtaagac ggtgagcatc 240 

gtcggttcga ccactgcctg a 261 

<210> 96 
<211> 315 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 96 

atgatggcga cctacgcaat cgtcaagacc ggcggcaagc agtacaaagt cgctgtcgga 60 

gatgtggtca aggtcgaaaa gctggaatcc gagcaggggg agaaggtgtc cctgccggtg 120 

gctctggttg tcgacggcgc caccgtcacc accgatgcga aggcactggc caaggtcgcg 180 

gtgaccggtg aggtgctcgg gcacaccaag ggccccaaga tccgtatcca caagttcaag 24 0 

aacaagactg gctaccacaa acggcaggga caccgtcagc agctgacggt cctgaaggtc 3 00 

accggcatcg cataa 315 

<210> 97 
<211> 2631 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 97 

atgctgccca agtcgtggga tccggccgcg atggagagcg ccatctatca gaagtggctg 60 

gacgctggct acttcaccgc ggacccgacc agcaccaagc cggcctattc gatcgtgctg 12 0 

ccgccgccga acgtgaccgg cagcctgcac atgggccacg cgctggaaca caccatgatg 18 0 

gacgccttga cgcggcgcaa gcggatgcag ggctatgagg tgctctggca gccgggcacc 24 0 

gaccatgccg ggatcgccac ccagagcgtg gtcgagcagc agctggcggt cgacggcaag 300 

actaaagaag acctcggccg cgagctgttc gtggacaagg tgtgggattg gaagcgagag 360 

tctggcggtg ccatcggcgg ccagatgcgc cgactcggtg acggggtgga ctggagccgc 42 0 

gaccggttca ccatggacga aggtctgtcg cgggcggtgc gcacgatctt caagcggctt 480 

tatgacgccg ggctgatcta tcgggccgag cggctggtca actggtcgcc ggtgctgcag 540 

accgcgatct ccgacctcga ggtcaactac cgcgacgtcg aaggcgagct ggtgtcgttt 600 

aggtacggct cgcttgacga ctcgcaaccc cacatcgtgg tcgccaccac ccgggtcgag 660 
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acgatgctgg gcgataccgc gatcgccgtc catcccgatg acgagcgcta ccgtcacctg 720 

gtcggcacca gcctggcgca cccattcgtc gaccgggagc tggccattgt cgccgacgag 780 

cacgtggacc ctgaattcgg caccggcgcg gtcaaagtca cacccgccca cgaccccaac 840 
gacttcgaaa tcggggtgcg ccaccagctg ccgatgccct cgatcctgga caccaagggc y 900 

cggatcgtcg acaccggaac gcgattcgac ggcatggacc gcttcgaggc acgggtcgcg 960 

gtgcgccaag cgctcgcggc ccagggccgc gtggtcgaag aaaagcgacc ctacctgcac 1020 

agcgtcggac actccgaacg cagcggcgag ccgatcgagc cgcggctatc cctgcagtgg 1080 

tgggtccggg tggaatcgct ggccaaagcg gccggggatg cggtgcgcaa cggggacacc 114 0 

gtgattcacc cggccagcat ggaaccccgc tggttctcct gggtcgacga catgcacgac 1200 

tggtgcatct cgcgacagct ctggtggggg catcggatcc cgatctggta cggacccgac 1260 

ggcgaacagg tgtgcgtcgg cccggacgaa acacccccgc agggctggga acaggatcct 1320 

gacgtgctgg atacctggtt ttcgtcggcg ctgtggccgt tttccacgct gggttggccg 1380 

gacaagacgg cggagctgga aaagttctat ccgacaagcg ttctggttac cggctatgac 144 0 

atcttgttct tttgggtggc cagaatgatg atgttcggca ccttcgtcgg cgacgacgcc 1500 

gccatcaccc tcgacggccg ccggggcccg caggtgccgt tcaccgacgt gtttctgcat 1560 

gggctgatcc gcgacgagtc tggccgcaag atgagcaagt ccaagggcaa cgtcatcgac 162 0 

ccgctggatt gggtggaaat gttcggggcc gatgcgctgc ggttcacgct ggcccgcggg 1680 

gccagtcccg gtggtgactt ggcggtgagc gaggatgccg tgcgggcgtc gcgcaatttc 174 0 

gggaccaagc tgttcaacgc cactcggtac gcactgctca atggcgccgc gccagcaccc 1800 

ctgccatcgc cgaacgagct gaccgacgcc gaccgctgga ttctcggaag gttggaagag 1860 

gttcgggccg aagttgattc ggccttcgac ggatacgagt tcagccgcgc ttgtgagtcc 192 0 

ctgtatcact tcgcctggga cgaattctgc gactggtacc tcgaactggc caaaacgcag 1980 

cttgcccagg gactcacaca caccaccgcc gtgctggccg ccgggctgga cacgctgctg 2040 

cgcctgctgc acccggtgat tcccttcctc accgaggcgc tatggctggc gctgaccggc 2100 

agggaatcgc tggtcagcgc cgactggccg gagccttccg ggattagcgt ggaccttgtt 2160 

gccgcgcaac ggattaacga tatgcagaag ttggtgaccg aagtgcggcg gttccgcagc 222 0 

gatcaaggtc tggccgaccg gcagaaggtt ccggcccgaa tgcacggtgt gcgggactcg 22 80 

gatctgagca accaggtggc cgccgtgacc tcgctggcgt ggctcaccga gccgggcccg 2340 

gattttgagc cgtcggtctc gttggaggtt cggctcggcc ccgagatgaa ccgcaccgtc 24 00 

gtcgtcgagc tcgacacctc gggcaccatc gacgtggccg ccgagcgtcg ccgcctggaa 24 60 

aaggagttgg ccggcgccca aaaggagctg gcgtcgaccg ccgccaagtt ggccaacgcg 252 0 

gactttctgg ccaaagcgcc cgacgccgtc attgccaaga tccgggaccg ccagcgcgtg 25 80 

gcgcagcagg aaaccgagcg catcaccacc cggttggctg cgctgcaatg a 2631 

<210> 98 
<211> 2370 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 98 

gtgaccaaac cggcggccga tgccagcgcg gtgcttactg ccgaggacac actggtgctg 60 

gcttccacgg cgacgccggt cgagatggag ctgatcatgg gctggctggg ccagcagcgt 12 0 

gcacgccatc cggactcgaa gttcgacata ttgaagctgc caccgcgcaa cgctccgccg 18 0 

gcggcgctga cggcactggt cgagcagctc gagcccggct tcgcatccag cccgcaatct 24 0 

ggcgaggacc gttctatcgt gccggttcgg gtgatctggc tgcctcccgc cgatcgcagc 300 

cgggcgggca aggtggccgc actgctcccg ggtcgggatc cctaccatcc cagccagcgt 360 

cagcagcgtc gcatcctgcg taccgatccc aggcgcgcgc gggtggtggc cggcgagtcg 42 0 

gccaaggtgt ccgaactgcg ccagcagtgg cgcgatacca cggtggcaga gcacaagcgc 480 

gatttcgccc agttcgtcag ccgccgagcg ctgttggcgc tggcgcgcgc cgaatatcgg 540 

atccttggac cgcaatacaa atctccccgg ctggtgaagc cggagatgtt ggcgtccgca 600 

cgatttcgtg ccggcctgga ccggattccg ggcgccacgg tcgaagatgc cgggaagatg 660 

ctcgacgaac tctccaccgg atggagccag gtgtcggtag acctggtttc cgtcctcggc 720 

aggctggcta gccgcggctt cgatccggaa ttcgactacg acgagtatca ggtcgcggcg 780 

atgcgcgccg cactggaggc tcatccggcg gtcctgctgt tctcgcaccg gtcctacatc 840 

gacggcgtgg tggtaccggt ggccatgcag gacaaccggt taccgccggt gcacatgttc 900 

ggcggcatca acctgtcgtt cggtctcatg ggacccctca tgcggcgctc ggggatgatc 960 

ttcatccggc gcaatatcgg caacgaccca ctgtataagt acgtgctcaa ggagtacgtg 1020 
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ggctacgtgg tcgagaagcg gttcaacctg agctggtcca tcgaaggcac ccggtcgcgc 1080 

accggaaaga tgttgccgcc caagctcggt ttgatgagct acgtggccga tgcttacctg 114 0 

gacggccgca gtgacgacat cctgctgcag ggggtttcga tttgcttcga tcagctgcac 1200 

gagatcaccg aatacgccgc ctacgcgcgt ggcgcggaga agacgcccga aggtttgcgc 1260 

tggctctaca acttcatcaa ggcgcagggg gaacgcaact tcggcaagat ctacgttcgc 1320 

ttccccgaag cggtctcgat gcgccagtac ctcggcgcac cgcacggcga gctgacccag 138 0 

gatccggccg cgaaacggct tgcgttgcag aagatgtcgt tcgaggtggc ctggaggatt 144 0 

ttgcaggcga cgccggtgac cgcgacgggt ttggtgtccg cactgctgct caccacccgc 15 00 

ggcaccgcgt tgacgctcga ccagctgcac cacacgttgc aggactcact ggactatctg 1560 

gaacgcaaac aatcgccggt ttcgacaagc gcattgcgac tgcgctcgcg cgaaggcgtc 162 0 

cgtgcggcgg cggacgcgtt gtccaacggc cacccggtca ctcgggtcga cagtggccgg 16 80 

gagccggtat ggtacatagc gcctgacgac gagcacgccg cggcgttcta ccggaactcg 174 0 

gtgatccatg cgtttttgga gacctcgatc gtcgagctcg cgctggccca tgccaagcac 1800 

gccgaaggtg accgcgtcgc cgcgttctgg gcccaggcga tgcggttgcg ggatctgctg 1860 

aagttcgact tctatttcgc ggattccacg gcgtttcggg ccaacatcgc ccaagagatg 1920 

gcctggcacc aagactggga ggatcatctt ggcgtcgggg gcaatgagat cgacgcgatg 1980 

ctgtatgcca aacggccgct gatgtcggac gcgatgttgc gggtcttctt cgaagcctat 2040 

gagatcgttg ccgacgtgtt gcgcgatgct ccgcctgaca tcggtcctga ggagttgacg 2100 

gagctggcgc tcggcctcgg ccgtcagttt gtggcacagg gccgggtccg cagcagcgaa 2160 

ccggtatcga cgctgctgtt cgccactgca cgccaggtcg ccgtcgatca ggagctgata 2220 

gcgccggcgg ccgacctcgc cgaacgtagg gtcgccttcc ggcgggagtt acgaaacatt 2280 

ctgcgggatt tcgactatgt cgagcagatc gcgcgcaacc agttcgtcgc ctgcgagttc 2340 

aaagcgcgtc aaggacgcga ccgaatctaa 237 0 

<210> 99 
<211> 807 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 99 

atgccgatac ccgcgcccag ccccgacgca cgtgccgttg tcaccggggc ttcgcagaac 60 

atcggcgcgg cgctggccac cgaactggcc gcacgcgggc accacctgat cgtcaccgca 12 0 

cgacgcgagg acgtgttgac cgagttggct gcccggctgg ccgacaagta ccgcgtcacg 18 0 

gtcgacgtgc gaccggccga tctggccgat ccgcaagaac gatcgaaact ggccgacgag 24 0 

ctggctgccc ggcccatctc gatcctgtgc gccaacgcgg gtaccgcgac attcggcccg 300 

atcgcatcgc tcgatcttgc cggcgaaaag acgcaggtgc agttgaatgc cgtggcggtg 360 

cacgacctta cgttggcggt gttgccgggc atgatcgagc gcaaggccgg cggcatcttg 42 0 

atttctggtt cggcggccgg caattcaccg attccctaca acgccaccta tgccgcgacc 480 

aaggccttcg tgaacacctt cagcgaatct ctgcgcggtg agctacgcgg ctccggcgtg 54 0 

cacgtcacgg tgctggcccc gggcccggtt cgcaccgagc taccggatgc ctccgaagcg 600 

tcactggtcg agaagctggt gccggacttc ctgtggatct cgacggagca caccgcccgg 660 

gtatcgctga atgccttgga gcgcaacaag atgcgcgtcg ttccgggtct gacgtcaaag 72 0 

gcgatgtcgg tggccagcca atacgctccg cgcgccatcg tggcgccaat cgtgggtgcc 78 0 

ttttacaaga ggcttggggg cagctag 807 

<210> 100 
<211> 9210 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 100 

gtgacgatcc acgagcacga ccgggtgtcc gctgatcgcg gcggggacag cccgcatacc 60 

acccacgctc tggtcgatcg cctcatggct ggtgagccct acgctgtcgc attcggtggc 12 0 

cagggcagcg cctggctgga aaccctcgaa gagctggtgt cggccaccgg gatagaaacc 180 

gagttggcga cgttggtcgg tgaggcagag ctgttgctcg atccggtcac cgacgagctg 24 0 

attgtggtgc gcccgatcgg tttcgagccg ctgcaatggg tacgcgcact ggcggccgag 300 

gacccggttc cgtccgacaa gcacctgacg tcggccgccg tgtcggtgcc cggcgtgttg 360 
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cttacccaga tcgcggcgac ccgggcgctg gcccgtcaag gcatggacct cgtggccacc 420 

ccgccggtcg ccatggcggg gcattcgcaa ggtgtgctgg cggtggaagc cctcaaggct 480 

ggtggggcac gcgacgtcga gctgtttgcc ttggcccagt tgatcggtgc cgccggaacg 54 0 

ctggtggccc gccggcgcgg aatttccgtc ctgggcgatc gcccgccgat ggtatcggtc 600 

accaacgccg accccgagcg catcggccgg ttgctcgacg agttcgccca ggacgtgcgc 660 

acggtgctgc caccggtgtt gtccatccgc aacggccggc gtgccgtcgt catcaccggc 72 0 

acccccgagc agctgtcgcg tttcgagctt tattgccgcc agatctccga gaaggaagaa 780 

gccgaccgca agaacaaggt ccgcggcggc gacgtcttct cgccggtctt cgagccggtg 840 

caggtggagg tgggctttca caccccgcgg ctatccgacg ggatcgacat cgtcgcgggc 900 

tgggccgaga aggcgggcct cgatgtcgcc ttggctcggg agctggccga tgccatcttg 960 

atcagaaagg tcgactgggt cgacgagatc acccgtgtcc acgcggccgg cgcccgctgg 1020 

atcctcgacc tggggccggg cgacatcctg acccgactga ccgcaccggt gatccgcggc 1080 

ctgggcatcg gcatcgtgcc ggcggctacc cgcggtggcc agcgcaacct gttcaccgtc 1140 

ggcgccaccc ccgaggttgc ccgggcctgg tcgagctacg caccgaccgt ggttcgcctc 12 00 

cccgacggca gggtcaagct ctcgacgaag ttcacccggc tgaccggccg ctcgccgatc 1260 

ctgctcgcgg gcatgacccc gaccaccgtg gacgccaaga tcgtcgccgc ggcggccaac 1320 

gccgggcact gggccgagct ggccggcggc gggcaggtca ccgaagagat cttcggtaac 1380 

cgcatcgaac aaatggccgg cctgctcgag ccgggccgca cctatcagtt caacgcgctg 1440 

ttcctcgatc cctacctgtg gaagcttcag gtgggcggca agcggttggt gcagaaggcc 1500 

cgccagtccg gcgccgcgat cgacggcgtg gtgatcagcg ccggcatccc agacctcgac 1560 

gaggccgtcg agctgatcga cgaactgggc gacatcggca tcagccacgt cgtgttcaaa 162 0 

cccgggacca tcgagcagat ccgctcggtg attcgcatcg ccaccgaggt gcccaccaag 168 0 

ccggtgatca tgcacgtcga gggcgggcgc gccggcgggc accattcctg ggaggatctc 174 0 

gacgacctgc tgctggctac ctactcggag ttgcgctcac gcgccaacat cacggtgtgc 1800 

gtcggcggcg gcattggcac cccgagaagg gctgcggaat atttgtccgg gcgctgggcg 1860 

caggcctacg gcttcccatt gatgccgatc gacggcatcc tggtcggcac cgcggcgatg 1920 

gccaccaagg aatccaccac gtcgccatcg gtcaagcgga tgctcgtcga cactcagggc 1980 

accgaccaat ggatcagcgc cggaaaagcg cagggcggca tggcctccag ccgcagtcag 2 04 0 

ctcggtgccg atatccacga gatcgacaac agcgcatccc ggtgcgggcg gctgctcgac 2100 

gaggtggccg gtgacgcgga ggcggtcgcg gagcgtcgcg acgagatcat cgcggcgatg 2160 

gccaagaccg ccaagcccta cttcggcgac gtcgccgaca tgacctacct gcagtggctg 222 0 

cggcgctacg tcgaactggc catcggggaa ggcaactcga ccgccgacac cgcctcggtg 2280 

ggcagcccgt ggctggccga cacctggcgg gaccgcttcg agcagatgct gcagcgtgcc 234 0 

gaagcccggt tgcacccaca ggatttcggc ccgatccaga cgctattcac cgatgctggc 24 00 

ctgctggaca atccgcagca ggcgatcgcc gccctgctgg cgcgctaccc cgacgccgag 2460 

accgtgcagt tgcatcccgc ggatgtgccc tttttcgtga cgttgtgcaa gacgctgggc 2520 

aagccggtca acttcgtgcc ggtgatcgac caggacgtgc ggcgctggtg gcgcagcgac 2580 

tcgctgtggc aggcccacga cgcccgctac gacgccgatg cggtgtgcat cattccgggc 2 640 

accgcgtcgg tagccggcat cacccggatg gatgaacccg tcggtgagtt gctggaccgt 2700 

ttcgagcaag ccgcaatcga tgaagtgctc ggcgccggtg tcgagccgaa ggatgtcgcg 2760 

tcgcgccggc tgggccgcgc cgacgtggcc ggaccgttgg ctgtcgtcct cgacgcaccc 2 82 0 

gatgtgcgct gggccggtcg caccgtgacc aacccggtgc atcggatcgc cgacccggcc 2 880 

gaatggcagg tgcacgatgg acccgaaaac ccgcgcgcca cacactcatc caccggcgcc 2 940 

cggctgcaga cgcacggcga cgacgtcgcc ttgagcgtgc ccgtctcggg cacctgggtc 3000 

gacatccgat tcacgttgcc ggccaacacc gtcgatggcg gcaccccggt gatcgccacc 3 060 

gaggacgcca ccagcgccat gcgcacggtg ctggcgatcg ccgccggtgt cgacagcccg 312 0 

gagttcttgc ctgcggtggc caacgggacg gccactttga cggtggactg gcaccccgag 3180 

cgtgttgccg accacaccgg cgtcaccgcc acgttcggtg agccgctggc acccagcctc 3240 

accaacgtgc ccgacgcgct cgtcggccct tgttggccag cggttttcgc ggccatcgga 3 300 

tcggcggtca ccgacaccgg tgagccggtg gtggaaggcc tgctgagcct ggtgcatctg 3360 

gaccacgccg cccgcgtggt cggtcagctg cccacggtcc cggcccaatt gaccgtcacc 3420 

gcaacggctg ccaacgcaac cgatacggac atgggccgcg tcgtgccggt ctcggtcgtc 3480 

gttaccggcg ccgatggcgc cgtgatcgcc actctcgagg agcgattcgc gatcctgggt 3 54 0 

cgcaccggtt ccgccgagct cgccgacccg gcgcgagccg gtggcgcggt gtcggcgaac 3600 

gccaccgaca ccccgcgccg tcgccgccgc gacgtcacga tcaccgcgcc ggtcgacatg 3660 

cgcccgttcg cggtggtgtc cggcgaccac aaccccattc acaccgaccg ggccgccgcg 372 0 

ctgcttgccg gcctggagtc gccgatcgtg cacggcatgt ggctgtcggc cgcggcgcaa 3780 
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cacgcggtga ccgccaccga cgggcaggcc cggccaccgg cccggctggt cggctggacc 3 84 0 

gcgcggtttt tgggcatggt gcgccccggc gacgaggtgg acttccgcgt cgagcgcgtc 3900 

ggaatcgacc agggcgcaga gattgtggac gtggccgcgc gcgtcgggtc ggatctagtg 3 960 

atgtcggcct ccgcgcgact ggccgcaccc aagacggtct acgcattccc cggccagggc 4 02 0 

atccaacaca agggcatggg catggaggtg cgcgcccgct ccaaggcggc ccgcaaggtg 408 0 

tgggacaccg cggacaagtt cacccgcgac accctgggct tctcggtact gcacgtggtc 414 0 

cgcgacaacc cgaccagcat catcgccagc ggtgtgcact accaccaccc cgacggggtg 420 0 

ctctacctga cgcagttcac ccaggtcgcg atggcgacgg tggcggccgc gcaggtcgcc 4260 

gagatgcgtg aacagggagc cttcgtcgaa ggcgccatcg cgtgcggcca ctcggtcggc 432 0 

gagtacaccg cgctggcctg cgtgaccggc atctaccaac tggaagcctt gctggagatg 4380 

gtgtttcacc gcgggtcgaa gatgcacgac atcgttccgc gcgacgagct cggccgctcc 444 0 

aactatcggc tggcggccat ccggccgtcc cagatcgacc tcgacgacgc cgacgtgccc 4500 

gcgttcgtcg ccgggatcgc ggagagcacc ggtgaattcc tggagatcgt gaatttcaac 4560 

ctgcgtggct cgcaatacgc gatcgcgggc acggtacgcg gcctcgaggc gctcgaggcc 4620 

gaggtggagc ggcgccgcga gctcaccggc ggccgacggt cgttcatttt ggtgcccggc 46 80 

atcgatgttc cgttccactc gcgagtgctg cgggtcgggg tggccgaatt ccggcgctcg 4740 

ctggaccggg tcatgccgcg cgacgcggac cccgacctga tcatcgggcg ctacattccc 4800 

aacctggtgc cgcggttgtt caccctggac cgcgacttca tccaggaaat ccgggatttg 4 8 60 

gtgcccgccg agccgctcga cgagatcctc gccgactacg acacctggct tcgcgagcgt 4920 

ccgcgcgaga tggcgcgcac ggtgttcatc gagctgctgg catggcaatt cgccagcccg 4 980 

gtgcgctgga tcgagacgca ggatctgctg ttcatcgagg aggccgccgg cgggctgggt 504 0 

gtggagcgat tcgtcgagat cggtgtgaag agctcaccga cggtggcggg tcttgccacc 5100 

aacaccctca aactgcccga atacgcccac agcacagtgg aagtgctcaa cgccgagcgt 5160 

gatgccgcgg tgctgttcgc caccgacacc gacccggagc cggagccgga ggaagacgag 5220 

ccggtcgcgg aatcgcccgc gccggacgtc gtctcggaag ccgcccccgt cgcgccggcc 52 80 

gcttcgtcgg cgggcccgcg tcccgacgat ctggttttcg acgccgccga tgccacgctg 5340 

gcgctgatcg cgctctcggc caagatgcgc atcgaccaga tcgaagaact cgactccatc 54 00 

gagtccatca ccgacggtgc gtcgtcgcgg cgcaaccagc tgctggtgga cctgggctcc 54 60 

gagctgaacc tcggtgccat tgacggcgcc gccgaatcgg acctggccgg tctgcgctca 5520 

caggtgacca aactggcgcg cacctacaag ccttacggcc cagtgctttc cgacgccatc 5580 

aacgaccagc ttcgcaccgt cctcggaccg tcgggcaagc ggcccggcgc catcgccgag 5640 

cgggtgaaga agacctggga gctcggtgag ggctgggcca agcatgtcac cgtcgaggtc 5700 

gcgctgggca cccgcgaggg cagcagcgtt cgcggcggcg ccatgggcca cctgcacgag 5760 

ggcgcgctgg ccgatgccgc ctccgtcgac aaggtcatcg acgcggcggt cgcatcggtg 5820 

gccgcgcgcc agggcgtttc ggtagcgctg ccgtcggccg gtagtggtgg cggcgccacc 58 80 

atcgacgcgg ccgcgctcag cgagttcacc gaccaaatca ccggccgtga gggcgtgctg 5940 

gcctccgcgg cccgcctggt gctggggcag ctgggactgg acgaccccgt caacgccttg 6000 

ccggccgccc ccgattccga gctgatcgac ttggtcaccg ccgaactggg agcggactgg 6060 

ccgcggttgg tggcaccggt gttcgacccc aagaaggccg tcgtattcga cgaccgctgg 612 0 

gccagcgccc gcgaggacct ggtgaagctg tggctgaccg acgagggcga catcgacgcc 6180 

gactggccgc gcctggcgga gcgcttcgag ggtgccggcc acgtcgtggc gacccaggct 6240 
acctggtggc aaggtaagtc gctggccgcg ggccggcaga tccatgcatc gctgtacggc 63 00 
cgcatcgccg ccggcgccga gaaccccgaa cccggccgct acggcggcga agttgccgtg 63 60 
gtgaccggcg cttcgaaggg ttcgatcgcc gcgtcggtgg tggctcggct gctcgacggc 6420 
ggagccaccg tcatcgcgac cacctccaag ctcgacgagg agcggctggc gttctaccgc 64 80 
acgctgtatc gcgaccacgc ccgttacggc gcggcgctgt ggctggtcgc ggcgaacatg 6540 
gcgtcctact ccgacgtcga cgccctggtc gaatggatcg gcaccgaaca gaccgaaagc 6600 
cttgggccgc agtcgattca catcaaagac gcgcagaccc cgacgctgct gttcccgttc 6660 
gcggcgccac gcgtggtcgg ggacctgtcg gaggccggtt cgcgcgccga gatggagatg 6720 
aaagtgctgc tgtgggccgt gcaacggctg atcggcggcc tgtcgacgat cggcgccgaa 67 80 
cgcgacatcg cgtcgcggct gcacgtggtg ctgcccggct cgcccaaccg tggcatgttc 6840 
ggcggcgacg gcgcctacgg cgaagccaag tccgcgctgg atgccgtggt gagccgctgg 6900 
cacgccgagt cgtcctgggc ggcacgggtc agcctggcgc acgcgctcat cggctggacc 6960 
cgcggcaccg ggctgatggg ccacaacgat gccatcgtgg ccgccgtcga agaggccggg 702 0 
gtcaccacct actcgaccga cgagatggcg gcgctgctgc tcgacctgtg tgatgcggaa 7080 
tccaaggtgg ctgcggcgcg ttcgccgatc aaggccgacc tgaccggggg cctggccgag 7140 
gccaacctcg acatggccga gctggcggcc aaggcgcgcg agcagatgtc ggcagcggcg 72 00 
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gccgtcgacg aggacgccga ggcccctggc gccatcgccg cgctgccgtc gccgccccgg 7260 

ggtttcaccc ccgcaccgcc gccgcaatgg gacgacctcg atgtcgaccc ggccgacctg 7320 

9tggtgatcg tcggcggcgc cgaaatcggc ccgtacggct cgtcacgcac ccggttcgag 73 80 

atggaggtcg aaaacgagct gtcggcggcc ggcgtgctgg agctggcctg gaccactggg 744 0 

ttgatccgct gggaggacga cccgcaaccc ggttggtacg acaccgaatc cggcgaaatg 7500 

gtcgacgaat ccgagttggt gcagcgctac cacgacgccg tggtgcagcg cgtcggcatt 7560 

cgcgaattcg ttgatgacgg cgcgatcgac cccgaccacg cctcgccgct gctggtgtcg 7620 

gtgttcctgg agaaggactt cgcgttcgtg gtgtcctcgg aggccgatgc gcgcgccttc 7680 

gtcgagttcg atcccgagca cacggtcatc cggccggtgc ccgactccac cgactggcag 774 0 

gtcatccgca aggccggcac cgagatccgg gtgccgcgaa agaccaagct gtcccgcgtc 7 800 

gtcggcggcc agatcccgac cgggttcgac ccgacggtgt ggggcatcag cgcagacatg 7 860 

gccggttcca tcgaccggtt ggcggtatgg aacatggtgg cgaccgtcga cgcgttcctg 7 92 0 

tcgtccggtt tcagcccggc cgaggtgatg cgttacgtgc acccgagttt ggtggccaac 7 98 0 

acccagggca ccggcatggg cggcggcacg tcgatgcaga cgatgtacca cggcaatctg 8 040 

ttgggccgca acaagccgaa cgacatcttc caggaagtct tgccgaatat cattgccgcg 8100 

cacgtggttc agtcctacgt cggtagctac ggtgcgatga tccacccggt agccgcgtgc 8160 

gccaccgccg cggtgtcggt cgaggaaggt gtcgacaaga tccggttggg caaggctcaa 822 0 

ctggtggtgg ccggcggcct ggatgacctg acgctggagg gcatcatcgg attcggtgac 82 80 

atggccgcca ccgccgacac gtccatgatg tgcggccgcg gcatccacga ctcgaagttt 8340 

tcccggccca acgaccgccg ccgtctgggc ttcgtcgaag cccaaggcgg cgggacgatc 8400 

ctgttggccc gcggggacct ggcgctgcgg atggggctgc cggtgctggc ggtggtggcg 84 60 

ttcgcgcagt cgttcggcga cggcgtgcac acctcgatcc cggccccggg cctgggcgcg 852 0 

ctgggggcgg gccgcggcgg caaggattca ccgctggcgc gggcgctggc caagctgggc 85 80 

gtggccgccg acgacgtggc ggtcatctcc aagcacgaca cctcgacgct ggccaacgat 8640 

cccaacgaga ccgagttgca tgaacggctc gccgacgccc tgggccgttc cgagggcgcc 8700 

ccgctgttcg tggtgtcgca gaagagcctg accggccacg ccaagggcgg cgcggcggtc 8760 

ttccagatga tggggctctg ccagatattg cgggatgggg tgatcccacc caaccgcagc 8820 

ctcgactgcg tcgacgacga gctggccggc tccgcgcatt tcgtgtgggt gcgtgacacg 8880 

ttgcggctcg gcggcaagtt cccactcaag gccggcatgc tgaccagcct cgggttcggc 894 0 

catgtgtcgg gcctggtcgc gttggtgcat ccgcaggcgt tcatcgcctc gctggatccc 9000 

gcacagcgcg cggactacca gcggcgtgcc gacgcccgcc tgctggccgg tcagcgccgg 9060 

ctggcctcgg cgattgccgg tggtgcgccg atgtaccagc ggcccggtga ccgtcgcttc 912 0 

gaccaccacg cgcccgagcg gccgcaggag gcgtcgatgc tgctgaatcc ggcggcccgg 9180 

ctgggtgacg gcgaggcgta tatcggctga 9210 



<210> 101 
<211> 2715 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 101 

gtgcagacac acgagatcag gaagcggttc ctcgatcatt tcgtgaaggc gggccacacc 60 

gaggtgccca gcgcctcggt gatcctcgac gaccccaacc tgttgttcgt caacgccggg 120 

atggtccagt tcgtgccttt cttcttggga cagcgcacgc cgccgtaccc gacggccacc 180 

agcatccaga agtgcatccg tacccccgat atcgacgagg tgggcataac cacccggcac 240 

aacacgtttt ttcagatggc cggcaatttc agcttcggcg actatttcaa acgcggggcc 3 00 

attgaactgg cctgggcact gctgaccaac agcctcgccg ccggcggcta cggcctggac 360 

ccggaaagaa tctggacgac agtctatttc gacgacgacg aagctgtccg gctatggcag 420 

gaggttgccg ggctgccggc ggagcgaatc cagcgccgcg gcatggccga caactactgg 4 80 

tcgatgggca ttcccggacc gtgcgggccg tcatcggaga tctattacga ccgcggaccc 540 

gaattcggtc ccgcaggcgg tcccatcgtc agcgaagacc gctacctcga ggtctggaac 600 

ctggtgttca tgcagaacga gcgcggagag ggaaccacca aggaggacta ccagatcctc 660 

gggccgctgc cccgcaagaa catcgacacc ggcatgggcg tcgagcggat cgcgctggtg 720 

ctgcaagacg tgcacaacgt ctacgagacc gacctgctca ggccggtcat cgataccgtg 780 

gccagggtcg ccgcgcgtgc ctacgacgtc ggcaaccacg aagacgacgt gcggtaccgc 840 
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atcatcgcag 
aacgacggtc 
ctgctgggca 
ggcccgtcat 
gaggagacgg 
agctccacca 
gacacctacg 
gtagacgaaa 
gccgccgcgc 
ggcgccaccg 
ttcgtcgacg 
gggcagcgtg 
atcgccgatg 
accgacgtgc 
gaattcgtcg 
acgcagggcc 
aacgcggttc 
cagggtccgt 
caagcggact 
gccatcgcgc 
ccgttctcgc 
gtgacgatcc 
gggttggatt 
tcactgaagg 
cgggccgccg 
aatgccgccg 
ggcgggatga 
agcgagccgg 
gtcgcggcca 
cttgcggtgg 
aagaatccga 
gcgcgggtcg 



accacagccg 
gcggttatgt 
tcgacgctgc 
atcccgaact 
cgttcaaccg 
agaaatccgg 
ggttcccgat 
tcgggttccg 
gcaaacacgc 
agttcaccgg 
gtaagcgggt 
tcgaacttgt 
agggcaccat 
agaagatcgc 
agggtgacac 
actcgggcac 
aggcgggatc 
tgaccgacga 
tcgaggtgcg 
tgttcggcga 
tggagctatg 
tgggcgagtc 
cgtttcgtca 
tgccgtccga 
agaaggaact 
ccggggctca 
ccgcggcaga 
cggtggtggc 
atcccgctgc 
cggtcgaagg 
ccggtatcga 
gttga 



caccgccgcg 
gctgcgccgg 
gatcgttggc 
cgtcgccgac 
cacgctggcg 
agccaccgtg 
cgagctcacg 
tgagctgatg 
gcatgctgac 
attcgacgag 
tccggtggtg 
cttagatcgc 
cagcggaacc 
caaaacgctt 
cgtaatcgcg 
ccacatggtg 
gctgaaccgg 
ccagcgcacc 
cacgttcacc 
gagctacccc 
tggcggcacc 
gtcgatcggc 
cctggccaag 
agaggtaccg 
cgaacgtgtc 
gcggatcggt 
cctgcggtcg 
gctgattgcc 
ccaggacctc 
ccgcggtggc 
cgccgcgctc 



atcctgatcg 
ctgctgcgtc 
gacctgatgg 
ttcgagcgga 
tcgggttcca 
ctgtccggat 
ctggagatgg 
gccgagcagc 
ctgagcgcct 
ttgcgttccc 
gcgcacggtg 
accccgctct 
ggttccagcg 
tgggtgcacc 
gcggtggatc 
catgccgcgc 
ccgggatatt 
caggtcgaag 
gaacagctcg 
gacgaagtgc 
catgtgagca 
tccggggtgc 
gagcgtgcgt 
gcccgggtgg 
cggatggcca 
aacgtccgtt 
ttgatcggcg 
gagggcgaaa 
ggaatccgtg 
ggtaaggcgg 
gacgcggtcc 



gtgacggcgt 
gggtgatccg 
ccacggtgcg 
tcagccggat 
ggctgttcga 
cggacgcttt 
cggccgaaac 
gccgccgtgc 
accgcgagct 
^ggcgcggat 
tagccggcgg 
acgccgaatc 
aagctgcccg 
gagtcaacgt 
ccgggtggcg 
tgcgacaagt 
tgcgcttcga 
aggtcaccaa 
acaaggccaa 
gggtggtgga 
acacggcgca 
gccgggtgga 
tgatggccgg 
ccaatctagt 
gcgcccgggc 
tggtggcgca 
acatccgcgg 
gccaaactgt 
ccaacgacct 
acctggcgca 
gctccgagat 



cagccccggc 
ctccgccaag 
caacgcgatg 
cgcggtcgcc 
ggaggtggct 
cacgttgcat 
cggtctgcag 
caaggccgac 
ggttgacgcc 
tctgggcatc 
agccggggaa 
gggtgggcag 
ggccgcggtt 
ggaatccggg 
ccggggtgcc 
gctggggccc 
ctttaactgg 
cgaggccgtg 
ggcgatgggt 
gatgggtgga 
gatcggtccc 
ggcctacgtg 
gttggcctcg 
ggagcgcctg 
agccgccacc 
gcgaatgtcc 
caagctgggt 
gccgtatgcg 
ggtcaaacaa 
gggctcggga 
cgccgtgata 



900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
174 0 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2715 



<210> 102 

<211> 1272 

<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 102 

gtgacggaat 

tcggcgcagt 

agccacatcg 

tccaccgacg 

acgctgcggc 

cgcggcgcgc 

caggccggcc 

ccggcgttgg 

gacgggttcc 

gaactgttgc 

gggatcaatc 

tcggcgccgg 

ctcgcccatc 

ctggactact 

gggatcggcg 

tcgggcatcg 

aagacggcgg 

aagctcaggc 



tctcgtcatt 
tcgtcgcggt 
agctgcccat 
tggtgtccaa 
ccgagggcac 
tgccggtgaa 
ggtatcgcca 
acgccgaggt 
ggctggaaat 
aggagttctt 
cgctgcgggt 
tgttgctgga 
tggacgcgct 
acaccaagac 
gcggggggcg 
ggttcgggct 
gggacagcgc 
tggcggtgct 



ttcggccccc 
gcgcgacggg 
cttcgaggac 
ggagatgtat 
cgccggggtg 
gttgtgttat 
gttacagcaa 
gatcgccatt 
cacctccctg 
gtttggactc 
gctcgacgac 
tcatctgtct 
tggagtgccc 
cgccttcgag 
ctacgacggc 
gggcgtggac 
ccggtgcgac 
ggctggacga 



aagggggtac 
ctgctcgcgg 
accgccctgt 
acgttcgccg 
gtgcgtgcgg 
gcgggcccgt 
gtcggggtgg 
gccgacgccg 
ggagacgaga 
gatctcgacg 
aagcgacccg 
gatgtcgcca 
tatgtcatca 
ttcgtccatg 
ctgatgcacc 
cggaccgtgc 
gtgttcggcg 
ctgcgcgcgg 



cggactacgt 
cggcccgtca 
tcgcccgggg 
accgtggcga 
tgatcgaaca 
ttttccgcta 
aggcgatcgg 
ggttccgctc 
gttgccgtcc 
aggacacccg 
aattgcgtgc 
agcagcattt 
acccgcgcat 
acgggcttgg 
agcttggcgg 
tggcgctgcg 
tgccgcttgg 
cc999gtgcg 



cccgcccgac 
agccggctat 
cgtgggtgaa 
ccgctcggtg 
cgggctggat 
cgagcgtccg 
cgtcgacgac 
gttgggtctc 
gcagtaccgg 
caggcgcgca 
gatgacggcg 
cgacaccgtg 
ggtgcgcggc 
tgcgcaatcg 
gcaggacttg 
ggccgagggc 
cgaggcggcc 
ggttgacctt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
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gcctatggtg atcgcgggct caaaggcgcg atgcgcgcgg ccgctcgttc cggcgcccgt 1140 

gttgcgttgg tagcgggcga ccgcgacatc gaggccggga cggtcgcagt gaaggacttg 12 00 

acgacgggtg agcaagtttc ggtctcgatg gattcggttg tggccgaagt aatttcgcgg 1260 

ctggctgggt ag 1272 

<210> 103 
<211> 2079 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 103 

atgagcgccc ccgcacaacc cgccccggga gtcgatggcg gcgacccgtc gcaagcccga 60 

attcgggttc ctgccgggac caccgcggcc accgccgtcg gcgaagcggg tttaccgcgg 12 0 

cgcggtacgc ccgatgcgat cgtcgtcgtg cgcgacgccg acggcaacct gcgcgacctg 180 

agctgggtgc ccgacgtcga caccgatatc acgccggtgg ccgccaacac cgacgacggt 24 0 

cgcagcgtga tccgccattc gaccgcgcac gtgttggccc aagccgtcca agagctgttt 3 00 

ccgcaggcca agctcggcat cggaccaccc atcaccgacg gcttctacta cgacttcgac 360 

gtgcccgagc cgttcacgcc cgaggacttg gcggcgctgg aaaagcggat gcgccagatc 420 

gtcaaggaag gccagctgtt cgaccggcgg gtctacgaat ccaccgaaca ggcccgcgcc 4 80 

gagctggcca acgagcccta caagctggaa ctcgtcgacg acaaatcggg tgacgccgag 54 0 

atcatggagg tcggcggtga cgagctcacc gcctacgaca acctcaaccc ccgcacccgc 600 

gagcgcgtct ggggcgacct gtgccgcgga ccgcacatcc cgaccaccaa acacatcccg 660 

gcgttcaagc tcacccgcag ctcggccgcc tactggcggg gcgatcagaa aaacgccagc 720 

ctgcaacgga tctacggcac cgcgtgggaa tcccaggagg cgctcgacag gcacctggag 780 

ttcatcgaag aggcgcagcg ccgcgaccac cgcaagctgg gtgtcgagct ggacctgttc 840 

agcttccccg acgaaatcgg ttccggccta gcggttttcc accccaaggg cggcatcgtg 900 

cgtcgcgaac tggaggacta ctcgcggcgc aagcacaccg aggcgggcta ccagttcgtc 960 

aacagcccgc acatcaccaa ggcccagttg ttccacacct cgggacatct ggactggtac 102 0 

gccgacggca tgttcccccc gatgcacatc gacgcggagt acaacgccga cggctcgctg 1080 

cgcaaacccg gccaggacta ctacctcaag ccgatgaact gcccgatgca ctgcctgatc 1140 

ttccgcgcgc gcgggcgatc ctatcgggaa ctgccgttgc ggctcttcga gttcggcacg 1200 

gtgtatcgct acgagaagtc cggtgtggtg cacgggttga cccgggtgcg tgggctgacc 12 60 

atggacgacg cgcacatctt ctgcacccgc gaccagatgc gcgacgagct gcggtcgctg 1320 

ctgcggtttg tgctcgacct gctcgccgac tacggcctca ccgacttcta cctcgaactg 1380 

tccaccaagg acccggagaa gttcgtcggc gccgaggagg tctgggagga agccaccacc 144 0 

gtgctggccg aggtgggcgc cgaatccggg ctggagctgg tgcccgatcc aggcggcgcg 1500 

gcgttctacg ggcccaagat ttcagtgcag gtcaaagacg cgctgggccg cacctggcag 1560 

atgtcgacca tccagctgga cttcaacttt ccggaacgtt tcggcctgga gtacaccgcc 162 0 

gccgacggaa cccgccaccg cccggtgatg atccaccgcg cgctatttgg gtcgatcgag 1680 

cggttcttcg gcattctcac cgagcactac gcgggggcgt tcccggcctg gttggcgccc 174 0 

gtgcaggtgg tcggcatccc ggtcgccgat gagcacgtcg cctatctgga agaggttgcc 1800 

acgcaactga agtcgcacgg ggtgcgggcc gaggtggacg ccagcgacga tcggatggcc 1860 

aagaagatcg tgcaccacac caaccacaag gtgccgttca tggtgttggc gggtgatcgt 192 0 

gacgtcgccg ccggcgcggt gagtttccgg ttcggtgacc gcacccaaat caacggtgtg 1980 

gcccgtgacg atgcggtggc ggccattgtc gcctggatcg ctgaccgcga aaatgcggtt 2 04 0 

cctacagcgg aactggtgaa agtggccggt cgtgagtga 2 079 

<210> 104 
<211> 465 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400'> 104 

gtgtcgacca ctctggcgat cgtccgcctc gaccccgggc tcccgctgcc cagccgcgct 60 

cacgacggcg acgccggcgt tgatctctac agcgccgaag acgtcgagct ggcacctggg 12 0 

cgccgcgccc tggtacggac gggtgttgcg gtcgccgtcc cgttcggcat ggtcgggctg 180 

gtccatccgc gctccgggtt ggccacgcgg gtggggcttt cgatcgtcaa cagtccgggc 24 0 
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accatcgacg cgggttatcg tggggagatc aaggtggccc tgatcaactt ggacccagcc 300 

gcgcccatcg tggtacatcg cggtgaccga atcgcccagt tgctagtgca acgggttgag 360 

ttggtcgagc tggtcgaggt ctcgtcgttc gacgaggccg ggctggcctc gacatcccgc 420 

ggcgacggtg gccacggttc ctccggcgga catgcgagtt tgtga 465 

<210> 105 
<211> 1317 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 105 

atgccgcgac ggtcaccagc tgaccccgcg gcggcgctgg cgccgcggcg caccaccctg 60 

ccgggcgggc tgcgagtggt caccgaattc ctgcccgcgg tgcactccgc gtcggtcggg 12 0 

gtgtgggtcg gcgtcggatc gcgcgacgaa ggcgccacgg tggccggggc ggcgcacttc 180 

cttgagcatt tgctgttcaa gtcgacgccc acccgctctg ccgtggacat tgcgcaggcg 240 

atggacgcgg tgggcgggga actgaacgca ttcaccgcca aggagcacac ctgctactac 3 00 

gcccacgtgc tcggcagcga cttgccgttg gccgtcgacc tggtcgccga tgtggtgctc 360 

aacggccgct gtgccgccga cgatgtcgag gtggaacgtg acgtcgtcct cgaggagatc 42 0 

gcgatgcgcg acgacgaccc cgaggacgcc ttggcggaca tgttcctggc ggcgttgttc 480 

ggcgaccacc cggtcggtcg cccggtgatc ggcagcgcgc aatccgtgtc ggtgatgacg 54 0 

cgggctcaac tgcaatcgtt tcacctgcgg cgctataccc cggagcggat ggtcgtcgcg 600 

gccgccggca atgtggatca cgacgggctg gttgcgttgg tccgcgagca cttcgggtcc 660 

cggttggtcc gggggagacg gccagttgcg ccgcgcaagg gtaccggccg ggtcaacggc 72 0 

agcccccggt tgacactggt tagccgcgac gccgaacaga cgcatgtgtc gctgggcatc 780 

cgcacacccg ggcgcggctg ggagcatcgt tgggcactgt cggtgctgca caccgcgctg 84 0 

ggcggtggct tgagttcccg gctgttccag gaggtccgcg agacccgcgg gctggcctac 900 

tcggtctact ccgcgctgga tctcttcgcc gacagcggcg cgctttcggt gtacgcggcc 960 

tgcctgcccg aacgcttcgc cgacgtgatg cgggtgaccg ccgatgtgct ggaaagcgtg 1020 

gcacgcgacg gcatcaccga ggcggaatgc ggcatcgcca agggatcgct gcggggtggg 1080 

ctggtgctag ggctggagga ttccagctcc cggatgagcc ggctcggccg cagcgagttg 1140 

aactacggca agcaccgcag catcgaacac accttgcggc aaatcgagca ggtcaccgtg 12 00 

gaggaggtca acgcggtggc ccgccacctg ctgagcaggc gctacggtgc tgccgttctt 12 60 

ggcccacacg gatcgaaacg atcactgccg caacaacttc gagcgatggt agggtag 1317 

<210> 106 
<211> 2259 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 106 

atgtctgccg ctgaaattga cgaaggcgtg ttcgagacga ccgccaccat cgacaacggg 60 

agctttggca cccggaccat ccgcttcgag accggccgat tggccttgca ggccgccggc 12 0 

gcggtggtcg cctacctcga cgacgacaac atgctgctgt cggcgaccac cgccagcaag 180 

aaccccaaag aacacttcga cttcttcccc ctcacggtcg acgtcgagga gcgcatgtat 24 0 

gcggccggcc gcatccccgg ttcgttcttc cgtcgcgagg gccgaccctc caccgacgcg 300 

atcctgacct gccggctcat cgaccgcccg ctgcgcccgt cgtttgtcga cgggctgcgc 360 

aacgagatcc aaatcgtggt gacgattctc agcctggatc cgggcgatct ctacgacgta 42 0 

ttggcgatca acgcggcgtc ggcgtccacc cagctgggcg gtctgccgtt ctccgggccc 480 

atcggcggtg tgcgggtggc gctcatcgac ggcacctggg tcggcttccc caccgtcgac 54 0 

cagatcgagc gcgccgtgtt cgacatggtc gtggccggcc ggatcgtcga gggtgatgtt 600 

gccatcatga tggtcgaagc cgaggccacc gaaaacgtcg tcgagctcgt cgaaggtggt 660 

gcccaagcgc cgacggaaag cgtggtggcc gcgggcctgg aggcggccaa gccgtttatc 72 0 

gccgcgctgt gcaccgcgca gcaggagctt gccgatgccg ctggaaagtc gggcaaaccg 78 0 

accgtcgact tcccggtgtt ccctgactac ggcgaagacg tgtactactc ggtgtcctcg 84 0 

gtggccaccg acgagttggc cgccgcgttg accatcggcg gtaaagccga gcgcgaccag 900 

cgcatcgacg aaatcaagac ccaggttgtg cagcggctcg ccgacaccta cgagggtcgc 960 

gaaaaggagg tcggcgccgc gttgcgtgcc ctgaccaaaa agctggttcg gcagcgcatc 102 0 
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ctcaccgacc atttccgtat cgacggccgc ggcatcaccg acattcgcgc attgtcggcc 
gaggtggccg tggttccgcg cgcgcacggc agcgcgctgt tcgaacgcgg cgaaacccag 
atcctgggtg tgaccacact cgacatgatc aagatggccc agcagatcga ctcgttgggg 
ccggagacat cgaagcggta catgcaccac tacaacttcc cgccgttctc caccggcgag 
accggtcggg tcggttcgcc caagcggcgt gagatcgggc acggcgcact ggccgagcgg 
gccctggtgc cggtgttgcc gagcgtcgag gaattcccgt atgccattcg ccaggtgtcg 
gaggctctgg gctccaacgg gtcgacctcg atggggtcgg tgtgcgcgtc gacgctggcg 
ctgctcaacg ccggggtgcc gctcaaggcg ccggtggccg gcatcgcgat gggcctggtc 
tccgacgaca ttcaagtaga aggggcggtc gacggcgttg tggagcgtcg cttcgtcacc 
ctcaccgaca tcctcggcgc cgaagacgcg ttcggtgaca tggacttcaa ggtcgccggg 
accaaggact tcgtcaccgc gctgcagctg gacaccaagc tcgacgggat cccttcgcag 
gtgcttgccg gagcactcga gcaggccaag gacgcccgcc tcacgatctt ggaggtgatg 
gctgaggcca tcgatagacc cgacgaaatg agtccctacg ccccgcgggt gaccaccatc 
aaggttccgg tggacaagat cggggaggtc atcggaccca agggcaaggt catcaacgcc 
atcaccgagg agaccggcgc gcagatctcc atcgaagacg acggcaccgt gttcgtcggc 
gccaccgacg ggccatcggc acaggccgcg atcgacaaga tcaacgccat cgccaacccg 
cagctgccga cggtgggcga acggttcctc ggaaccgtgg tcaagaccac cgatttcggt 
gcctttgtat cgttgctgcc tggccgcgac ggtctggtgc acatttccaa actcggcaag 
ggcaagcgca tcgcgaaggt cgaggacgtt gtcaatgtcg gtgacaagct gcgggtggag 
atcgccgaca tcgacaaacg gggcaagatc tccctgatcc tggtcgccga cgaggacagc 
accgccgccg ctaccgatgc cgcgacggtc accagctga 



1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2259 



<210> 107 
<211> 897 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 107 

atgagcgcaa ccggccccgg aatcgtggtt atcgacaagc ccgcgggaat gaccagccat 60 

gacgtggtgg ggcggtgccg ccgcatcttc gccacccggc gggtcggcca cgcgggcacc 12 0 

ctggacccga tggccaccgg ggtgttggtg atcggcatcg aacgcgccac caagatcctc 180 

ggtctgctga cggcggcccc caagtcgtat gccgccacca tccgcttggg tcagaccact 24 0 

tccaccgagg acgccgaagg tcaagtgctg cagtcggttc cggctaagca cctgaccatc 3 00 

gaggcgatcg acgccgcgat ggagcggctg cgcggtgaga tccggcaggt gccgtcgtcg 3 60 

gtcagcgcga tcaaggtcgg tggccgacgc gcctatcggt tggcccgcca ggggcgctcc 42 0 

gtgcaattgg aagcccggcc gatccgcatc gaccggttcg agctgctggc cgcacgccgg 4 80 

cgcgaccagc tcatcgatat cgatgtggag atcgactgct cctcgggaac ctacatccgc 54 0 

gcgttggcac gcgacctcgg cgacgcgctt ggggtgggag gccatgtgac ggcgttgcgg 600 

cgcacccgcg tcggccgctt cgagctggac caggcgagat cgctcgacga tctcgcggag 660 

cgccccgcgc tgagcctgag cctcgatgag gcctgcctgc tgatgtttgc gcgccgcgac 72 0 

ctgaccgccg cggaggccag cgcggccgcc aacggccggt ccctgccggc ggtcggtatc 7 80 

gacggcgtgt acgcggcctg tgacgccgac ggccgggtta tcgcgctgct gcgtgacgag 84 0 

ggttcgcgga ccaggtcggt ggcggtgctc cgcccggcga cgatgcaccc cgggtag 897 

<210> 108 
<211> 1689 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 108 



gtgccactga ccgtggccga tatcgatcgg tggaacgcgc aagcggtccg ggaggtgttt 
cacgcggcca gtgcccgagc ggaggtgacg ttcgaggcgt cgcgtcagtt ggccgcgctg 
tcgatttttg cgaactcggg tggcaagacc gctgaggcgg cggcacacca caacgcgggc 
attcgccgag acctcgacgc ccacggcaac gaggcgttgg cggttgcccg ggcggccgac 
agggccgccg acgggattgt gaaggttcag tccgagctgg ccgcactacg ccatgccgcc 
gcggccgccg agctgacgat cgatgcgctg atcaaccggg tggtgccgat ccccgggctg 
cgatccaccg aggcgcagtg ggcgcggacg ctggccaagc aaacggagct gcaggcggag 



60 
120 
180 
240 
300 
360 
420 
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ctggatgcga ttatggccga ggccaatgcc gtcgacgagg agctggcctc agcggtcaat 4 80 

atggccgacg gtgacgcgcc catcccggcc gattccggcc cgccggtcgg tcccgagggg 54 0 

ctgaccccga cccagctcgc cagcgatgcc aacgaggagc ggctgcgcga ggagcgcgcc 600 

cgcctgcagg cccacctcga gcggttacag gcggagtatg accaactgag tgtgcgggcc 660 

gcccgtgact accacaacgg catcctcgac ggtgacgcgg tgggccgact ggcagcgctt 72 0 

accgacgagc tgagcgccgc caggggccgg ctgggtgagc tcgatgccgt cgacgaggcg 780 

ttgagccgag cacccgagac ctacctgacc cagctgcaga ttcccgagga cccaaatcag 840 

caggtgctgg cggccgtggc cgtcggtaat cccgacaccg ccgccaatgt gtcggtgacg 900 

gttcccggcg tcgggtccac cacccggggc gccctgcccg gcatggtgac cgaagcccgc 960 

gacctgcggt cggaggtaat ccggcaactc aatgctgccg gcaagcccgc atcggttgcc 102 0 

accatcgcct ggatgggcta ccacccgccc ccgaacccac tcgacaccgg cagtgcgggc 1080 

gatctgtggc agaccatgac cgatgggcag gcacacgcgg gcgcggccga tctgtcgcgg 1140 

tatttgcagc aggtgcgcgc caataacccc agtggccacc tgaccgtgtt ggggcactcg 12 00 

tatgggtcgc tgacggcgtc gctggcgttg caggacctcg atgcccagag cgcccatccg 12 60 

gtcaacgacg tcgtgtttta cggctcaccc ggcttggagc tgtacagccc ggcgcagctc 1320 

gggctcgatc acgggcacgc ttatgtcatg caggcccccc acgacctcat caccaatctg 13 80 

gtggcgccgt tggcgccgct gcacggatgg ggcctggacc cctatctgac ccccgggttc 1440 

acggagctgt cgtcacaggc gggttttgat ccgggcggga tctggcgtga cggagtgtat 15 00 

gcccacgggg actacccgcg gtccttcctc gatgccgccg gccagccgca gctgcggatg 1560 

tccggctata acctggcggc gatcgccgcc gggctgcccg acaacacggt gggcccgccg 1620 

ctgcttccgc caattctggg tggcggcatg ccggcagcgc ccggcccagc actgagaggg 1680 

ggacgttga 1689 

<210> 109 
<211> 1812 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 109 

atggtaacta aaacaacatt agcctcagcc acctcaggtt tgctgctgct tgcggtcgtc 60 

gccatgtcgg gctgcacccc gcgtccccaa gggcccggtc cggcggccga aaagttcttc 12 0 

gccgcgctgg ccatcggtga caccgcctcc gccgcccagc tcagcgacaa ccccaacgag 180 

gcgcgcgaag cgctgaacgc ggcctgggcg gggctgcagg ccgcccacct ggatgcgcag 240 

gttctcagcg ccaagtacgc cgaggacacc ggtacggtcg cttatcgctt cagctggcat 3 00 

ctgcccaagg accgaatctg gacctatgac ggccagctga agatggcccg cgacgaaggg 3 60 

cgttggcacg ttcgctggac caccagcggg ttgcatccca agctaggcga acatcaaacg 420 

ttcgcgctac gagccgaccc gccgcggcgc gcctcggtga acgaagtcgg cggcaccgat 4 80 

gtgctggtgc cgggctatct gtatcactac tcgctggacg ccggccaggc cggccgcgag 54 0 

ctcttcggca cggcacacgc ggtggtgggc gcgctgcacc ccttcgacga cacgctcaat 600 

gatccgcagc tgctggccga acaggccagc tcgtcgaccc agccgttgga cctggtcacg 660 

ttgcacgccg acgacagcaa ccgggtggcc gcggcgatcg ggcagctgcc tggcgtggtg 720 

atcacaccgc aggccgagct gctcccgacc gacaagcact tcgcgccggc ggtcctcaac 780 

gatgtcaaga aggccgtcgt cgatgaactc gacggcaagg cgggttggcg ggtggtgagc 840 

gtcaaccaaa atggcgtcga cgtctcggtg ctgcacgagg tcgccccatc acctgcgtcg 900 

tcggtttcga tcacgttgga tcgggtcgtg caaaacgccg cgcaacacgc ggtgaacacc 960 

cggggcggca aggcgatgat cgtcgtgatc aagccgtcga ccggcgagat cctggcgatc 102 0 

gcgcagaacg ccggggccga tgcggacggt ccggtcgcga ccaccggtct atatccaccc 1080 

gggtcgacat tcaagatgat caccgccggt gcggccgtcg agcgtgacct ggctacccct 114 0 

gagacgctgc tgggttgccc cggggagatc gacatcgggc atcgcaccat tcccaactac 12 00 

ggtggctttg atctgggcgt ggtgccgatg tcacgcgcgt ttgccagttc ctgcaacacc 1260 

accttcgccg agctgagcag caggctgcct ccccgcggtc tgactcaggc ggcccggcgg 13 2 0 

tacgggatcg ggcttgacta ccaggtggac ggcatcacca cggtgaccgg ttcggtgccg 13 80 

ccgacggtgg acctggccga acgcaccgag gacggtttcg gccagggcaa ggtgctggcc 144 0 

agcccgttcg gcatggcctt ggtggcggcg acggtagccg ccgggaagac cccggttcca 1500 

cagctgatcg ccggccggcc gacggccgtc gaaggcgatg ccacaccgat cagccagaag 1560 

atgatcgacg cgctgcggcc catgatgcgg ttggtggtga ccaatggcac cgccaaggag 162 0 

atcgctggct gtggcgaggt gttcggtaag accggcgaag ccgaattccc gggcggatcg 1680 
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cattcctggt tcgccgggta ccgtggcgat ctggcatttg cgtcgctgat cgtcgggggc 
ggtagctcgg aatacgcggt gcggatgacc aaggtgatgt tcgaatcgct gccgccgggg 
tacctggcgt ag 



1740 
1800 
1812 



<210> 110 
<211> 1164 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 110 

gtgactgtag gcttgggcat gccgcagccc ccggcaccca cgctcgctcc ccggcgcgcc 60 

acccgtcagc tgatggtcgg caacgtcggc gtgggcagtg accatccggt ctcggtgcaa 12 0 

tcgatgtgca ccaccaaaac ccacgacgtc aactcgacat tgcaacaaat cgccgagctg 180 

accgcggccg gatgcgacat cgtgcgggtg gcctgcccgc gccaggagga cgccgacgcg 240 

ctggccgaga tcgcccggca cagccagatc ccggtagtcg cggacataca tttccagccg 300 

cgctacatat tcgccgccat cgacgctgga tgtgccgcgg tgcgggtcaa cccgggcaac 360 

atcaaggagt ttgacggccg ggtgggtgag gtcgccaagg cggcgggtgc ggccgggatc 42 0 

ccgatccgaa tcggtgtcaa cgccggttcg ctggacaaac ggttcatgga gaagtatggc 480 

aaagccacgc ccgaggcgct ggttgagtcg gcgctgtggg aggcttcgct tttcgaggag 540 

catggcttcg gtgacatcaa gatcagcgtc aagcacaacg acccggtggt gatggtcgcc 600 

gcctacgagc tgcttgctgc acggtgcgac tacccactgc acctcggtgt caccgaggcc 660 

ggccctgctt tccagggcac catcaagtcc gcggttgcct tcggcgcgtt gctgtcgcgg 72 0 

ggcataggcg acaccatccg ggtgtcgttg tcggccccgc cggtcgagga agtcaaggtg 780 

ggcaatcagg ttctcgagtc gttgaacctg cggccgcgtt cgctcgagat cgtgtcttgc 840 

ccgtcgtgcg gtcgcgcgca agtcgacgtc tacaccctgg ccaacgaggt aaccgccggc 900 

ctggatggtc tcgatgtgcc gttgcgggtg gccgtgatgg ggtgtgtcgt caatggtccg 960 

ggtgaagcac gtgaggccga cctgggcgtg gcgtccggca acggcaaagg tcagatcttt 102 0 

gtacggggcg aagtgatcaa gaccgtgccc gaagcacaga tcgtcgagac gctgatcgag 1080 

gaggcgatgc ggctggccgc cgaaatgggc gagcaagatc cgggcgcgac accgagcggt 1140 

tcgcctattg tgaccgtaag ctga 1164 

<210> 111 
<211> 1215 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 111 

atgatgtttg 

cacgaatgtg 

gtcggctttg 

gccgttccgc 

cccgacgaac 

ttcgccgggc 

gtctgggggc 

gttgcacagg 

ctggccggaa 

ttcgacgaga 

cgtgacggca 

aacgggcagg 

cgggtcgggc 

ggcgacctga 

ctggtgcggg 

gccagcatca 

ttggcccagc 

ggcggccata 

ggcaaggtgg 

ttggttcttg 



ttaccggcat 
gtcacatgtg 
gccccacgtt 
tgggcggctt 
gtgaccgtgc 
ccggaatgaa 
tgcctaacct 
aagtgagcca 
ttcgctccgg 
tggccgccgc 
ccgcgattgt 
gcggtgagct 
ctgtgcgcta 
ccgtggaggt 
cgatcggcgg 
tcggcggcga 
tgaacctcat 
ttgccgtcgc 
cggccgcacc 
tcgtcgggta 



tgtgctgttc gcgctcgcga tcctgatttc ggtggccctg 
ggtcgcgcgc cgcaccggga tgaaggtacg tcgctatttc 
gtggtcgacc cggcgcggcg agaccgaata cggtgtcaaa 
ctgtgacatc gccggcatga ccccggtcga ggaactcgac 
gatgtacaag caggccacct ggaagcgggt cgcagtgtta 
cctcgctatc tgcctggtgc tgatctatgc catcgcgctg 
gcatccgcca accagggccg taatcggcga aactggctgc 
gggcaagctc gagcagtgca ccgggcccgg tccggcggcg 
tgacgtcgtg gtcaaggtcg gtgacacccc ggtgtccagt 
ggtgcgcaag tcacacggca gcgtcccgat cgttgtcgag 
tacctacgtg gacatcgaat ccacccaacg ctggatccct 
ccagccggca acggtcggtg cgattggggt gggcgccgcc 
cggcgtgttc tccgccatgc cggccacatt cgcggtcacc 
gggcaaggcg ctggccgccc tcccgaccaa ggtaggtgcg 
cgggcagcgt gacccgcaga cgccgataag tgtggtgggc 
caccgtcgac catgggctgt gggtggcgtt ctggttcttc 
cctggctgcg atcaacctgc tgccgttgct gccgttcgat 
ggtgttcgag aggatccgca acatggtccg gtcggctcgt 
ggtgaattac ctcaaactct tgccggcgac ctatgtggtc 
catgctcttg accgtcaccg ccgacctggt caacccgatt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
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aggcttttcc agtag 



1215 



<210> 112 
<211> 1311 
<212> DMA 

<213> Mycobacterium tuberculosis 
<400> 112 

gtggctaccg gtggacgcgt cgtgatccgg cggcgcggtg acaacgaggt ggtggcgcac 60 

aatgatgagg tgaccaactc gaccgacggg cgcgctgacg gccggttgcg ggtggtggtg 120 

ctgggcagta ccggctcgat cggcacccag gcgcttcagg tcatcgccga caatccggac 180 

cgtttcgagg tagtcgggct ggccgctggc ggcgcccatc tggacacgtt gctgcgacaa 240 

cgtgcgcaga ccggggtgac caatattgcc gtcgctgacg agcacgcggc gcagcgggtc 3 00 

ggcgacatcc cctaccacgg atccgacgcc gccacccggc tggtcgagca gaccgaggcc 360 

gacgtcgtcc tcaatgcgct ggtcggcgcg ttgggcctgc gaccgacgtt ggccgcgctc 42 0 

aagacgggtg cccggctggc gctggccaac aaggaatcgc tggtcgccgg tggttcgctg 480 

gtgctgcggg cggcgcggcc cggtcagatc gtgccggtcg actccgaaca ctccgcgctg 540 

gcccagtgcc tgcgcggcgg cactcccgac gaggtcgcca agctggtgct gacggcctcg 600 

ggagggccgt ttcggggctg gtccgcggcc gacctcgagc atgtcacccc cgagcaggct 660 

ggcgcgcatc ctacgtggtc gatgggcccg atgaacacgc tgaattcggc gtcgctggtc 720 

aacaagggac ttgaggtcat cgaaacccac ctgctgttcg gcatccccta cgaccgcatc 7 80 

gatgtcgtgg tgcaccccca gtcgatcatc cattcgatgg tcaccttcat cgacggttcg 840 

acgatcgccc aggccagtcc cccggacatg aagctaccga tttcgttagc gctgggctgg 900 

ccgcgtcggg tcagcggcgc cgctgctgcc tgtgatttcc ataccgcgtc gagctgggag 960 

ttcgagccgt tggacaccga cgtcttcccc gcggtcgagt tggcccggca ggccggcgta 102 0 

gccggtggct gcatgaccgc ggtttacaat gcggcgaacg aagaagcagc agcggcgttc 1080 

cttgctggcc ggatcggctt cccggccatc gtcggcatca tcgccgacgt gttgcacgct 114 0 

gccgaccaat gggccgtcga acccgctacc gtggatgacg tactcgacgc gcagcgctgg 1200 

gcccgcgagc gagcgcagcg cgcggtatct ggtatggctt cggtggcgat cgcaagcacg 12 60 

gcgaagccgg gcgcagcggg tcgacacgca tcgacgttag aaaggtcctg a 1311 

<210> 113 
<211> 3870 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 113 

9tg99tgcag 

gaccggttac 

cgctgcgtgc 

caaagtcgtc 

atctggcccc 

ccgacgactt 

aaatccaatg 

cgcggcggca 

cgcgccgaag 

gaggtgtcga 

agcagttgcc 

atgcatgtga 

cggcgggcgt 

gctctgcgca 

gagctccggc 

gccatccaag 

cgcagagccg 

gaggccgccg 

gccgaactct 

gccgaacggg 



ggagtcggtt 
gcggccaacc 
cagaagctgc 
gccgactggt 
tcgtgtacct 
tacgcttcga 
tggtcgatgc 
agatggaaga 
tcaccgttag 
tcacccgaag 
gtttgatgga 
ttgttgggca 
tcatcgagga 
aactcgacac 
gtcaactcaa 
ccgatctgcg 
aacgggaagc 
cccggctggc 
cgacgcgggc 
tggacgctac 



tccgctggtg 
acgccgacgg 
tgcagctgct 
cgcagtcgac 
caagagtctg 
gccgggcatt 
cctggcgtgg 
cgtcatcttc 
catcgacaac 
aatgtttcgc 
tgtgcaggag 
agggaagctc 
agccgccggt 
gatggcggcg 
accgctgggc 
cgacgcccgg 
ggtctttcag 
ggtggcatcc 
cgagtcgatc 
ggtgcgcatc 



gacccgctgc cgagcgttgg agctcggcct 
acgcgtgctg gtggtcgccc agggtccgcg 
gcagggcgac acgacaccgg gccgcgtcgc 
ggagcagatc accgggttca gcgagcggta 
acgttgaagg gcttcaagtc cttcgccgcg 
acggccgtcg ttgggcccaa cggctccggc 
gtgatggggg agcagggggc aaagacgctg 
gccggcacct cgtcgcgtgc gccgctgggc 
tccgacaacg cactgcctat cgaatacacc 
gacggtgcca gcgaatacga aatcaacggc 
ttgctgagcg actccggcat cggccgtgag 
gaggagatct tgcagtcgcg gcctgaggat 
gtgctcaagc atcgcaagcg caaggaaaaa 
aacctggccc ggctcaccga tctgaccacc 
cggcaggccg aggcggccca gcgtgccgcg 
ctgcgcctgg cggccgacga cttggtaagc 
gccgaggctg cgatgcgccg cgagcatgac 
gaggagctgg ccgcgcatga gtccgcggtc 
cagcacactt ggttcgggct gtctgcgctg 
gccagcgaac gcgcccatca tctcgatatc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
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gagccggtag cggtcagcga caccgacccc agaaagcccg aggagctaga agccgaggcc 1260 

cagcaggtgg ccgtcgccga gcaacaactg ttagcggagc tggacgcggc gcgtgcccga 1320 

ctcgatgctg cccgtgcaga gctggccgac cgggagcgcc gcgccgccga ggccgaccgg 1380 

gcacacctgg cggcggtccg ggaggaggcg gaccgccgtg agggactggc gcggctggct 144 0 

ggccaggtgg agaccatgcg ggcgcgtgtc gaatcgatcg atgagagcgt ggcacggttg 1500 

tccgagcgga tcgaggatgc cgcaatgcgc gcccagcaga cccgagccga gttcgaaacc 1560 

gtgcagggcc gcatcggtga actggatcaa ggcgaggtcg gcctggatga gcaccacgag 162 0 

cgtactgtgg ccgcgttgcg gttggccgac gaacgcgtcg ccgagctgca atccgccgaa 1680 

cgcgccgccg aacgccaggt ggcatcgcta cgggctcgca tcgatgcgct cgcagtgggg 174 0 

ctacagcgca aggacggcgc ggcgtggctg gcgcacaatc gcagtggcgc agggcttttc 1800 

ggttcgatcg cccaattggt gaaggtacgt tccggctatg aagcggcact ggccgcggcg 1860 

ctcgggccgg cggccgacgc acttgcggtg gacggcctga ctgccgcggg tagtgccgtc 1920 

agcgcactca aacaagccga cggcggtcgc gcggtcctcg tgctgagtga ctggccggcc 1980 

ccgcaagccc cccaatccgc ctcgggggag atgctgccta gcggcgccca gtgggcccta 2 04 0 

gacctggtcg agtctccacc gcagttggtt ggcgcgatga tcgccatgct ttcgggtgtc 2100 

gcggtggtca acgacctgac tgaggcaatg ggcctggtcg agattcgtcc ggagctacgc 2160 

gcggtcaccg ttgacggtga tctggtgggc gccggctggg tcagcggcgg atcggaccgc 222 0 

aagctgtcca ccttggaggt cacctccgag atcgacaagg ccaggagtga gctggccgct 2280 

gccgaggcgc tggcggcgca attgaatgcg gccctggccg gtgcgctgac cgagcagtcc 2 340 

gcccgccagg acgcggccga gcaagccttg gccgcgctta acgaatccga cacggccatc 2400 

tcggcgatgt acgagcagct gggccgcctc gggcaggagg cccgcgcggc ggaagaagag 2460 

tggaaccggt tgctgcagca gcgtacggaa caggaagccg tgcgcacaca gactctcgac 2 52 0 

gacgtcatac aacttgagac ccagctgcgt aaggcccagg agacccaacg ggtgcaggtg 2 5 80 

gcccaaccga tcgaccgcca ggcgatcagt gccgctgccg atcgcgcccg cggtgtcgaa 2640 

gtggaagccc ggctggcggt gcgcaccgcc gaggaacgcg ccaacgcggt tcgcgggcgg 270 0 

gccgattcgc tgcgccgtgc ggctgcggcg gaacgtgagg cgcgggtgcg ggctcagcaa 2 760 

gcacgcgccg caagactgca tgcggccgcg gtggccgcag cggtcgccga ctgcggacgg 2 82 0 

ctgctggccg ggcggttgca ccgggcggtg gacggggcgt cgcaactgcg cgacgcgtcg 2 88 0 

gccgcgcaac gtcagcagcg gttagcggcg atggccgcgg tgcgcgacga ggtgaacacg 2 94 0 

ctgagcgccc gagtggggga actcaccgat tcgctgcacc gcgacgagct ggctaacgcg 3000 

caggcggcgc tgcgtatcga gcagcttgag cagatggtgc tagagcagtt cggaatggcg 3 060 

ccggccgact tgatcaccga atacggtcca catgtggcgc taccaccgac cgagctcgag 312 0 

atggctgagt tcgagcaagc ccgcgaacgc ggcgagcagg tgattgcgcc cgcccccatg 318 0 

ccgttcgacc gggttaccca ggagcgccgg gccaaacgcg ccgagcgtgc gcttgccgag 3240 

ttgggcaggg tcaacccgct ggcgctcgaa gagtttgctg ccttggagga gcgctacaat 3 3 00 

ttcctgtcca cccaactcga ggatgtcaag gctgcccgca aggatctgct gggcgtcgtc 3360 

gccgatgttg acgcccgcat cctgcaggtg ttcaatgacg cgttcgtaga cgtggaacgc 342 0 

gaatttcgcg gcgtgttcac cgcattgttc cccggtggtg aaggacggct gcggctgacc 3480 

gagcccgacg acatgctcac caccggcatc gaggtcgaag cccgcccgcc gggcaagaag 3 54 0 

attacccgac tgtctttgct ctccggtggc gagaaggcgc tgaccgcggt ggcgatgctg 3600 

gtcgcgatct ttcgtgcccg tccatcgccg ttctacatca tggacgaggt ggaggccgcc 3660 

ctcgacgacg tgaacctgcg ccgactgctc agcctgttcg aacagctgcg agagcagtcg 3 72 0 

cagatcatca tcatcaccca ccagaagccg acgatggagg tcgcggacgc actgtacggc 378 0 

gtaaccatgc agaacgacgg catcaccgcg gtcatctcgc agcgcatgcg cggtcagcag 3 84 0 

gtggatcagc tggttaccaa ttcctcgtag 3 87 0 

<210> 114 
<211> 723 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 114 

atgatccggt cacgacaacc cctgctcgac gcactcggtg tggacctccc ggacgagctg 60 

ctctcactgg cgttgaccca ccgcagctac gcctacgaga acggcgggct gccgaccaac 12 0 

gagcgtttgg agtttctcgg cgatgccgtg ctagggctga ccatcaccga cgcgctgttc 180 

catcgtcatc ctgatcggtc ggagggggat ctggccaaac tgcgggccag cgtagtcaac 24 0 

acccaggccc tggccgacgt cgcacgccgc ctctgtgcgg aaggcctcgg tgttcacgtg 3 00 
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ctattgggtc gcggcgaggc gaacaccggc ggggccgaca agtccagcat tctggccgac 360 

ggtatggaat cgctgctggg cgcgatctac ctgcaacacg gtatggagaa ggcccgtgag 420 

gtgatcctgc ggctgtttgg cccgttgctg gacgccgcgc cgaccctggg tgcgggattg 4 80 

gattggaaga ccagcttgca ggagctgact gcagcgcgag ggctgggtgc gccgtcatac 540 

ctggtcacct ccaccggccc ggaccacgat aaggaattca ccgcggtggt tgtcgtgatg 600 

gacagcgaat acggttcagg agtgggccgg tccaaaaaag aagccgagca aaaagccgcg 660 

gcggccgctt ggaaagccct ggaagtgctc gacaacgcca tgccgggcaa aacctccgcc 720 

taa 723 

<210> 115 
<211> 5484 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 115 

atgacaagtc tggcggagcg cgcggcgcaa ctgtcgccga acgcgcgagc ggccctggcg 60 

cgcgagctcg tccgtgcggg tacgaccttc ccgaccgaca tctgcgagcc ggtggcggtg 12 0 

gtgggcatcg gctgtcgctt tccggggaat gtgactgggc cagagagctt ttggcagcta 180 

ctggccgacg gtgtggacac aatcgagcag gtgccgcctg atcggtggga tgcggacgcg 24 0 

ttctacgatc ccgatccttc ggcgtcgggt cggatgacga cgaaatgggg tggtttcgtt 3 00 

tccgatgtcg acgcgttcga cgccgacttt ttcggaatca ctcctcggga agccgtggcg 360 

atggacccgc agcatcggat gctgctcgag gttgcctggg aagcgttgga gcacgcgggt 42 0 

attccgccgg attccttgag cggcactcga accggcgtga tgatgggtct gtcgtcgtgg 480 

gactacacga tcgtcaatat cgagcgcaga gccgacatcg acgcgtacct gagcaccgga 540 

accccgcact gtgccgcggt ggggcggatc gcgtatctgt tgggattgcg tggtccggcc 600 

gtcgccgtag ataccgcttg ttcgtcgtcg ctggtggcaa ttcacttggc gtgtcagagc 660 

cttcgcctgc gtgaaaccga cgtggcattg gcgggcgggg tgcagctcac cttgtcaccg 72 0 

ttcaccgcca tcgcgctgtc caagtggtcg gcgctgtcac cgaccggccg atgcaacagc 780 

ttcgacgcca acgcggatgg attcgtgcgc ggcgagggct gcggcgtggt ggtgctcaag 84 0 

cggttggccg acgcggtgcg cgaccaggac cgggtgcttg cggtggtccg cggttcggca 900 

actaactccg atggtcggtc caacggcatg accgcaccga acgcgctggc gcagcgtgac 960 

gtgatcacat ccgccctcaa gcttgcggat gttacccctg acagcgtgaa ctatgtcgaa 1020 

acacacggca ccggaacggt gttgggggac cccatcgagt tcgagtcgct ggcggccact 1080 

tatggcctgg gtaaaggcca gggcgagagc ccgtgcgcat tggggtcggt caagaccaac 114 0 

atcggccacc tggaggcggc cgccggtgtg gctggattca tcaaggcggt gctggcggtg 1200 

caacgtgggc acattccccg caacttgcac ttcacccggt ggaacccggc catcgacgcg 1260 

tcggcgacgc ggctgttcgt gccgaccgaa agcgccccgt ggccggcggc tgccggtcca 132 0 

cgcagggctg cggtgtcatc gttcggcctc agcgggacca acgcgcacgt ggtggtcgag 13 80 

caggcacccg acaccgcagt agccgcagcc ggcggcatgc cgtatgtttc ggcgctgaac 1440 

gtctccggca agacggccgc gcgggtggcg tcggcggcgg cggtgctggc cgactggatg 1500 

tcggggccgg gcgcggcggc accactggcc gacgtggcac acacgttgaa ccggcaccgg 1560 

gcccggcacg ccaagttcgc caccgtcatc gcgcgtgacc gcgccgaggc gatcgcgggg 1620 

ttgcgagcgc tggcggccgg acaaccacgc gttggggtgg tggattgcga ccagcatgcc 1680 

ggtgggcctg gccgggtttt tgtgtattcg ggtcagggct cgcagtgggc gtcgatgggc 1740 

cagcagttgc tggccaacga accggcgttc gccaaggcgg tagccgagct ggatccgata 1800 

ttcgttgacc aggttggctt ttcgctgcag caaacgctta tcgacggcga cgaggtggtg 1860 

ggcatcgacc gcatccagcc ggtgctggtc gggatgcagt tggcgctgac cgagttatgg 1920 

cggtcctatg gggtgattcc agatgccgtg atcgggcact cgatgggtga ggtgtcggcg 1980 

gcagtggtgg ccggcgcgtt gacgcccgag cagggcttgc gggtcatcac cacccggtcg 2040 

cggttgatgg cgcggctgtc ggggcaggga gcgatggcgc tgctcgagct ggatgccgac 2100 

gccgccgagg cgctgattgc cggctatccg caggtgacgc tggcggtgca tgcgtcaccg 2160 

cgccagacgg tgatcgccgg gccgcccgag caggtggaca cggtgatcgc ggcggtagcg 2220 

acgcaaaacc ggttggcgcg ccgcgtcgaa gtcgacgtgg cctcccatca cccgatcatc 2280 

gatcccatac tgcccgagtt gcgaagcgcg ttagcggatt tgactccgca gccgccgagc 2340 

atcccgatca tttccactac gtacgaaagc gcgcagccgg tggcggatgc cgactattgg 2400 

tcggccaacc tgcgcaaccc ggtgcgattc caccaggccg tcaccgccgc cggtgtcgac 2460 

cacaacacct tcatcgaaat cagccctcac cccgtgctca cgcacgcact caccgacacc 2520 
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ctggatccgg acggcagcca tacagtcatg tcgacgatga accgcgaact ggaccagacg 2580 

ctgtatttcc acgcccaact cgccgcggtc ggtgtggctg cgtccgagca caccaccggt 264 0 

cgccttgtcg acctgccccc cacaccgtgg caccatcagc gattctgggt cacggatcgt 2700 

tcggcgatgt ccgagctggc cgcgacccac ccgctcctgg gcgcgcacat cgagatgccg 2760 

cgcaacggag accatgtctg gcagaccgat gtcggcaccg aggtctgtcc ctggttggca 282 0 

gaccacaagg tgttcggtca acccatcatg ccggccgcgg ggttcgccga gatcgccttg 2880 

gcggcggcca gcgaagccct cggcacagcc gccgacgccg tcgcacccaa catcgtgatc 2940 

aaccagttcg aggtggagca gatgctgccc ctcgacggcc acacgccgct aacgacgcag 3000 

ttaattcgcg gcggggacag ccagattcgg gtcgagatct attcccgcac gcgtggcgga 3060 

gagttctgcc gacacgccac ggccaaggtt gaacaatcgc cgcgcgaatg tgcgcacgcg 3120 

cacccggaag cccaaggtcc cgccaccggg acaacagtgt cgccggccga tttttatgcc 3180 

ctgctccgcc aaaccggcca acaccatggt ccggcgttcg cggccttaag ccggatcgtg 3240 

cgcctggccg atggttccgc ggaaaccgag atcagcattc ccgacgaggc gccgcgccat 3300 

cccgggtatc ggctgcaccc cgtggtattg gatgcggcat tgcaaagcgt gggtgccgcg 3360 

atacccgacg gcgagatcgc ggggtcggcg gaagccagct atctgccagt gtcgttcgag 3420 

accatccggg tgtaccgcga catcggtcgg cacgtcaggt gtcgtgccca cctgacaaac 3480 

ctcgacggcg gcaccggaaa gatgggcagg atcgtcctaa tcaacgacgc cggccacata 354 0 

gcggccgaag tggacggcat ctatctgcgt cgtgtcgaac gccgtgcggt acccctgcca 3600 

ctagagcaga agatcttcga tgccgaatgg accgaaagcc cgatcgcagc cgtgccggct 3660 

ccggagccag ctgccgagac gacgcgggga agttggctgg tactcgccga tgcaacggtg 3720 

gatgcgccag gcaaggccca ggccaagtcg atggccgacg acttcgtgca gcagtggcgc 3780 

tcaccgatgc ggcgggtgca caccgccgat atccacgacg aatcggcggt gctggccgca 3840 

tttgcagaaa cggcaggcga tcccgagcac ccgccggttg gcgtggtggt gttcgtcggc 3 900 

ggtgcctcga gtcgactgga cgacgagctg gcggcggcgc gcgacacggt gtggtcgatc 3960 

accacggtgg ttcgtgcggt cgtcggcacg tggcacggcc gatcaccgcg gctatggctg 402 0 

gtcaccgggg gcggactttc cgttgccgac gacgagccgg gaacacccgc ggcggcttcc 4080 

ttgaaagggc tggtgcgggt gctcgccttc gagcacccgg acatgcgcac caccctggtc 414 0 

gatctggaca tcacacaaga cccgctgacc gcgctgagcg cggaactgcg gaatgccggg 42 00 

agtgggtcgc gccatgatga cgtgatcgcg tggcgcggcg agcgcaggtt cgtcgaacgg 42 60 

ctgtcgcgcg ccacgatcga tgtatccaaa gggcatccgg tggtgcgcca gggagcgtcg 4320 

tacgtcgtca ccggcggcct cggcggtctc ggcctggtcg tcgctcgttg gctggtggac 43 80 

cgcggcgccg gccgggtggt gctgggtggc cgcagcgatc ccactgacga gcagtgcaac 4440 

gtcctggccg aactgcagac ccgcgccgag atcgtggttg tccgtggcga cgtggcatcg 4500 

ccgggggtgg cagaaaagct gattgagacg gcccgacagt ctgggggcca attgcgcggc 4560 

gtcgtgcacg ccgccgcggt catcgaagac agcctggtgt tctctatgag cagggacaac 4620 

ctagaacggg tgtgggcacc caaggccacc ggtgcgctgc gcatgcacga agccaccgct 4680 

gactgcgagc tcgactggtg gctcggattc tcttccgccg cttcgctatt gggttctccc 4740 

gggcaagcgg cctacgcgtg cgccagcgcg tggctggacg cgctggtcgg atggcgcagg 4 800 

gcatccggcc tgccggccgc ggtgatcaac tggggtccgt ggtcggaggt aggcgtcgcc 4860 

caggccttgg tgggcagtgt tctcgacacg atcagtgtcg cagaaggcat cgaggctctc 4 920 

gactcattgc ttgccgccga ccggatccgc actggagtgg ctcggctgcg tgccgatcgg 4 980 

gccctggtcg cattcccgga gatccgcagc atcagctact tcacccaggt ggtcgaggag 504 0 

ctggactcgg cgggtgacct cggcgactgg ggcgggcccg acgcgcttgc cgacctcgac 5100 

ccgggcgagg cgcggcgcgc ggtgaccgag cggatgtgtg cgcgcatcgc tgcggtgatg 5160 

ggctacactg accagtcgac tgtcgaaccc gccgtgccct tggacaagcc cctgaccgag 522 0 

ctggggctgg attctctgat ggcggtacga atacgcaacg gcgcgcgggc ggatttcggc 52 80 

gtggaaccgc cggtagcgct gatactgcaa ggcgcgtcct tgcatgacct gacggcggac 534 0 

ttaatgcgcc aactcgggct caatgatccc gatccggcgc tcaacaacgc tgacactatt 5400 

cgcgaccggg cgcgccagcg cgcggcagcg cgacacggag ccgcgatgcg gcgccgacct 5460 

aaacctgaag tacagggagg ataa 5484 

<210> 116 
<211> 4851 
<212> DNA 

<213> Mycobacterium tuberculosis 
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<400> 116 

gtgatttcgg cgagatcggc tgaggcgttg acggcgcagg cgggtcgact tatggcccac 60 

gtgcaggcca acccagggct ggatccgatc gatgtggggt gctcgttggc cagtcgctcg 12 0 

gtgtttgagc accgagcggt ggtggtcggc gcaagccgtg agcaactgat tgccgggctg 180 

gctgggctcg cggcgggcga gccgggtgcc ggcgtggcgg tcggtcagcc agggtcggtg 24 0 

ggcaagacgg tggtcgtgtt tcctgggcag ggcgcgcagc gcatcgggat gggccgcgag 3 00 

ttgtacggcg agttgcccgt gtttgcgcag gcattcgatg cggtggccga cgagttggac 360 

cggcatctgc ggttgccgct gcgcgacgtt atttggggtg ccgatgcgga tttgcttgac 42 0 

agcaccgaat ttgctcagcc cgcgttgttc gcggtggagg tggcatcgtt cgcggtgttg 4 80 

cgggattggg gtgtgcttcc ggacttcgtc atgggtcact ccgttggaga gctggcggcg 540 

gcgcacgcgg ccggtgtgtt gacgttggcg gacgcggcga tgctggtggt ggcgcggggc 600 

cggttgatgc aggcgctgcc ggcaggcggt gcgatggtgg cggtggctgc cagtgaggac 660 

gaggtggagc cgctgctggg tgagggtgtg gggatcgctg cgatcaacgc gcccgaatcg 720 

gtggtgatct ccggtgcgca ggccgcggca aatgcgattg cggatcggtt cgccgcgcag 780 

ggtcggcggg tgcaccagtt ggcggtctcg catgcgtttc attcgccgtt gatggagccg 840 

atgctcgagg agttcgcgcg tgtcgcggcc cgggtgcagg cacgcgagcc ccagcttggg 900 

ctggtgtcga acgtgacggg cgagttggcc ggccctgatt tcgggtcggc gcagtactgg 960 

gtggaccacg ttcgtcggcc ggtgcgcttc gcggacagtg cgcgtcattt gcagaccctt 1020 

ggggcgaccc acttcatcga ggccggcccg ggaagtggtt tgactggctc gatcgagcag 1080 

tccttggccc cggctgaggc gatggtggtg tcgatgctgg gcaaagaccg gcccgagctg 1140 

gcctcggcgc tcggtgctgc cggtcaggtg ttcaccaccg gtgtgccggt gcagtggtcg 1200 

9cggtgttcg ccggctcggg tggacggcgg gtgcagctgc ccacgtatgc gtttcagcga 1260 

cggcggtttt gggagacgcc gggcgcggat gggcccgccg atgcggccgg gttgggtctg 132 0 

ggcgcgaccg agcatgcctt gttgggtgcg gtggtcgagc ggcccgattc tgacgaggtg 1380 

gtgctgaccg gccggttgtc gcttgcggat cagccgtggc tggccgacca cgtggtgaac 1440 

999gtggtgc tgttccccgg ggcgggtttt gtggagttgg tgatccgcgc cggtgatgag 15 00 

gtcgggtgcg cgctcatcga agagttggtg ctggccgcac cgttggtgat gcacccgggt 15 60 

gtcggggttc aggtgcaggt ggtcgtcggg gctgccgatg aatccgggca ccgtgcggtg 1620 

tcggtgtatt cccgcggtga tcaatcccag ggttggttgc tgaacgccga aggcatgctg 1680 

ggggtggctg ccgctgagac gccgatggat ttgtccgtgt ggccgcccga gggcgcggag 1740 

agtgtggata tctcggacgg ctatgcgcag ttggccgagc gcggttatgc ctacggcccc 1800 

gcgtttcagg gtctggtggc gatctggcgg cgggggtcgg agctgttcgc cgaagttgta 1860 

gcccccggcg aggccggcgt ggccgtcgac cgaatgggga tgcatccggc ggtgttggac 192 0 

gcggtgctgc atgccctcgg gctggccgtc gagaagaccc aggcgagcac cgagacgaga 1980 

ctgccgtttt gctggcgtgg ggtgtcgctg catgccggcg gcgctggacg ggtgcgggcc 204 0 

cgcttcgcgt ccgcgggcgc ggatgcgatt tccgtggacg tctgcgacgc cactgggctg 2100 

ccggtgttga cggtgcgctc gctggttact cgcccgataa ccgcagaaca gctgcgcgcc 2160 

gccgtgaccg cggccggcgg tgcgtccgat caggggccgc tggaagtggt gtggtcgccg 222 0 

atctcggtgg tcagcggcgg cgctaacggg tccgccccac ctgccccggt gtcttgggcg 2280 

gacttttgcg ccggcagtga tggtgacgcc agtgtcgtgg tgtgggaact cgagtctgcc 2340 

ggtggccaag catcctcggt ggtgggctcg gtgtatgcgg ccacccacac cgccctggag 2400 

gtgttgcagt cctggctcgg cgcggatcgg gcggccacgt tggtggtgtt gacccatggt 2460 

ggcgtggggc tggctggcga ggacatcagc gacctggccg ccgccgcggt gtggggcatg 252 0 

gcgcgttccg cgcaggccga aaatcccggc cggatcgtgt tgatcgacac cgatgcggcg 2580 

gtggatgcct cggtgctagc cggcgtcggg gaaccccagc tgctggtgcg cggcggcact 264 0 

gtgcacgccc cccggctgtc cccggccccg gcgttgctag cgttaccggc ggcagagtcg 2700 

gcgtggcgat tggccgccgg tggtggcggg accctggagg atttggtgat ccagccctgc 276 0 

ccggaggtac aggcaccgct acaggcgggg caggtgcgcg tggcggtggc ggccgtcggg 2 82 0 

gtcaacttcc gcgatgtggt ggccgcccta gggatgtatc ccggccaggc cccaccgctg 2880 

ggtgccgaag gcgccggggt ggtgcttgag accggtcccg aagtgaccga tcttgccgtc 2 94 0 

ggtgacgccg tgatgggatt cctgggcggg gccggtccgc tggcggtggt ggatcagcaa 3 000 

ctggttaccc gggtgccgca aggctggtcg tttgctcagg cagccgctgt gccggtggtg 3 060 

ttcttgacgg cctggtacgg gttggccgat ttagccgaga tcaaggcggg cgaatcggtg 3120 

ctgatccatg ccggtaccgg cggtgtgggc atggcggctg tgcagctggc tcgccagtgg 3180 

ggcgtggagg ttttcgtcac cgccagccgt ggcaagtggg acacgctgcg cgccatgggg 3240 

tttgacgacg accatatcgg cgattcccgc acatgcgagt tcgaggagaa gttcctggcg 3 3 00 
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gtcaccgagg 
gcgtcgctgc 
cgcgatgcgc 
tcggaggccg 
acccgggagc 
ttccggttca 
ttggccgacc 
ggggtgttgg 
cggcggggcg 
gccaaggtgc 
gcccagctgt 
gatgacgcag 
gtggacgcgg 
ctgtgctcat 
aacgcgtttc 
ctggcgtggg 
ctggcccgca 
tttgacgctg 
gcactagacg 
cgcccacgcc 
gctcaacgcc 
tgtctgcagg 
gaattcggcg 
accgccaccg 
gtcgccgagt 
acgtcgcagg 



gccgcggggt 
gcttactggt 
aggagatcgc 
gcccggcacg 
tgcaccggct 
tgagccaggc 
ggcttgccga 
cccgccacct 
atcgcgcgga 
aggtggtggc 
cgcgggagta 
tgatcacctc 
cgtggaacct 
cgatcgcggc 
tggacgggtt 
gtttgtggga 
tgagccgcag 
cgctggccat 
cccgggccca 
gacgccaaat 
tacacgggct 
cagcggcagt 
acctcggttt 
gactgacgct 
atgtcgccca 
ttgtcgaacc 



tgatgtggtg 
ccgcggtggg 
cgctaattat 
catgcaggag 
accggtcacc 
ccgccatatc 
cggcacggtg 
ggttggcgcc 
gggagcggcc 
ctgtgacgtg 
cccgccggtg 
gttgacaccg 
gcaccaggcc 
cacggtcggc 
ggccgctcac 
acagcctggc 
cgggctggct 
cgatcaccct 
ggccggtgcg 
cgacgacacc 
ggccgcggac 
gctgggtagg 
cgactcatta 
gccacctacc 
gcaaatgtct 
cgccgccgcg 



ctcgactcgc 
cgtttcctcg 
cccggcgtgc 
atgttggccg 
acgtgggatg 
ggcaaggttg 
gtgatcaccg 
tatggggtgc 
gaattggccg 
gccgatcgcg 
cgcggggtga 
gaccgcatcg 
accagtgacc 
tcgccggggc 
cggcaggccg 
ggcatgaccg 
ccgatgagcc 
ctggcggtgg 
ttgccggcgc 
ggtgacgcca 
gaacaactcg 
ccctccgccg 
acggctgtgg 
gtgattttcg 
ggcagccgcc 
gaagtatcgg 



tggccggtga 
agatgggcaa 
agtatcgggc 
aggtgcggga 
tgcgctgcgc 
tcttaaccat 
gtgccaccgg 
gtcatctggt 
ccgacttgac 
ctgcggtagc 
ttcatgccgc 
atacggtgtt 
tggatttgtc 
agggcaacta 
cagggttggc 
cgcatttgag 
ctgccgaagc 
ccacgctctt 
tgttcagcgg 
cctcgtcgaa 
agctgctagt 
aggacgtcga 
agttacgcaa 
atcatcccac 
caacggaatc 
tccatgccta 



gttcgtggat 
gacggatatc 
gttcgacctg 
gctgttcgac 
cccggcggcc 
gccctcggcg 
ggcggttggt 
gttggccagt 
ggaggccggc 
ggggttgttt 
cggcgtgctc 
gcgggccaag 
gatgtttgcg 
ctcggcggca 
cgggatatca 
cagccgagat 
ggtggaattg 
ggaccgggct 
gctcgcgcgc 
gtcggcgctg 
ggggctggtg 
ccccgacacc 
ccgcctcaaa 
tcccactgcg 
cggtgatccg 

g 



3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 
4680 
4740 
4800 
4851 



<210> 117 

<211> 2076 

<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 117 

gtgagctccc 

gccgaggagg 

gacgcggaat 

ctgcgcacgc 

gagcccgtcg 

ctcgccgcct 

gagctcaaga 

gcctccaccc 

gccgacgttc 

gtccgcggcg 

gaggagggca 

aaagacccgg 

gtggagggct 

ctgccggttt 

gactactggg 

gtcgacgagg 

atcgcctaca 

gtcggccgca 

tcgacggtgg 

atcggcgaca 

gtcgtcgaac 

tgcggttcgc 

cgcggctgcc 

gacatcgagg 



cagacgccga 
tgcgtgagca 
tcgacgagct 
ccgattcgcc 
accatctcga 
gggccggccg 
tcgacggcgt 
gcggcgacgg 
ccgaacggct 
aggtcttctt 
aggcgccgtt 
cggtcaccgc 
ttcgcccggc 
ccgaacacac 
gcgagcaccg 
tggcgttgca 
agtacccgcc 
ccgggcggat 
gacaggccac 
ccgtggtgat 
tgcgcgatgg 
cgttggcgcc 
cggggcaact 
tgctcggtta 



tcagaccgct 
ccagttccgt 
gctgcgccgt 
gacccagctg 
acgaatgctc 
catccatgcc 
cgcgctgtct 
gcgcaccggc 
cacccccggc 
ccggctggac 
cgccaacccc 
gcgccgccgg 
caccctgcat 
caccctggca 
ccacgaggtg 
gcgcaggctg 
cgaggaagcg 
cacgccgttt 
cctgcacaac 
ccgcaaggcc 
ctccgaacgc 
ggagaaggaa 
gcgggagcgg 
cgaggcgggt 



cccgaggtgt 
tattacgtgc 
ctggaagccc 
gtcggcggtg 
agcctcgaca 
gaggtcggag 
ttggtctacc 
gaggacgtca 
gacgactacc 
gacttccagg 
cgcaacagcg 
ctgcggatga 
caggcatacc 
accgacctgg 
gaccacgaaa 
ggttccacgt 
cagaccaagc 
gcgttcatga 
gcctcggaga 
ggcgacgtga 
gaattcatca 
ggcgacgccg 
gttttccacg 
gtggcgctct 



tgcggcagtg 
gggacgcgcc 
tcgaggagca 
ccggcttcgc 
acgcgttcac 
acgccgcaca 
gcgagggacg 
ccctgaacgc 
cggtgcccga 
cgctcaacgc 
cggcgggatc 
tctgccacgg 
tggcgttgcg 
ccggtgtgcg 
tcgacggcgt 
cgcgggcgcc 
tgctcgacat 
cgccggtgaa 
tcaagcgcaa 
tccccgaggt 
tgcccaccac 
acatccgttg 
tcgccagccg 
tgcaggcgaa 



gcaggcactg 
gatcatcagc 
gcatcccgag 
cacggatttc 
cgccgacgaa 
ttacctgtgt 
gctgacccgg 
ccggaccatc 
ggtcctcgag 
cagcctcgtc 
gctgcgccag 
gctgggccac 
ggcatgggga 
cgagcgcatc 
ggtggtcaaa 
gcgctgggcc 
ccgggtgaac 
ggtggccggg 
gggcgtgctg 
gctgggaccc 
ctgcccggag 
ccccaacgcc 
caacggccta 
ggtgatcgcc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
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gacgagggcg agctgttcgc gctgaccgag cgggacttgc tgcgcaccga cctgttccga 1500 

accaaggcag gcgaactgtc ggccaacggc aaacggctgc tggtcaacct cgacaaggcc 1560 

aaggcggcac cgctgtggcg ggtgctggtg gcgctgtcca tccgccatgt cgggccgacg 162 0 

gcggcccgcg ccctggccac cgagttcggc agccttgacg ccatcgccgc ggcgtccacc 1680 

gaccagctgg ccgccgtcga gggggtgggg ccgaccattg ccgccgcggt caccgagtgg 174 0 

ttcgccgtcg actggcaccg cgagatcgtc gacaagtggc gggccgccgg ggtgcgaatg 1800 

gtcgacgagc gtgacgagag tgtgccacgc acgctggccg ggctgaccat cgtggtcacc 1860 

ggctcgctga ccggtttctc ccgcgacgac gccaaggagg cgatcgtggc ccgcggcggc 192 0 

aaggccgccg gctcggtgtc gaagaagacc aactatgtcg tcgccggaga ctcgccggga 1980 

tccaaatacg acaaggcggt ggagttgggg gtgccgattc tggacgagga tgggttccgg 2 04 0 

agactgctgg ccgacggacc cgcgtcacga acgtaa 2076 

<210> 118 
<211> 1182 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 118 

atggcctacc tggatcacgc tgccaccacc ccgatgcacc ccgccgccat cgaggcgatg 60 

gcggccgtgc agcgcaccat cggcaatgcg tcgtcgctgc acaccagcgg gcgctcggcg 12 0 

cgccggcgga tcgaggaggc ccgtgagctg atcgcggaca agctaggcgc tcgtccgtcc 18 0 

gaggtgatct tcaccgcggg cggcaccgaa agcgacaacc tggctgtcaa aggtatctat 24 0- 

tgggcacgcc gcgatgcgga gccgcaccgc cgtcgcatcg tcaccaccga ggtggaacac 300 

cacgccgtac tggactcggt gaactggctc gtggaacacg aaggcgccca tgtgacctgg 3 60 

ctgccgaccg ccgccgacgg ctcggtgtcg gcaactgcgc tgcgcgaggc actgcagagc 42 0 

cacgacgacg tcgcgctggt atcggtgatg tgggccaaca acgaggtcgg aactattcta 480 

ccgatcgccg aaatgtcagt tgtcgccatg gaattcggcg tgccgatgca cagtgatgcc 54 0 

attcaggcgg tgggacagct cccgcttgac ttcggggcca gcgggctgtc ggcgatgagc 60 0 

gtggccgggc acaaattcgg tggcccgcca ggagtgggtg cgttgctgct gcgccgcgac 660 

gtcacctgcg tgccccttat gcacggcggt gggcaggagc gcgatattcg ttccggcaca 72 0 

cccgatgtcg ccagtgcagt tggaatggcg acggccgcgc agatcgcggt ggacggactc 780 

gaggaaaaca gcgcgcggtt acggctgctg cgggatcgtc tggtcgaggg tgtgctggct 84 0 

gagattgacg atgtttgcct taacggcgcc gatgacccga tgcggctagc gggtaacgcg 90 0 

cacttcactt tccgtggctg cgaaggcgat gcgctgttga tgttgttgga cgctaacgga 96 0 

atcgagtgct caaccggatc ggcctgcacg gcaggtgtag cgcagccctc gcatgtgttg 102 0 

attgcaatgg gcgtcgacgc ggccagcgcc cgcggatcat tgcgtctctc gctggggcac 10 8 0 

accagtgttg aggctgatgt cgatgccgcg ttggaggtgc ttcccggggc ggtggcacgt 114 0 

gcacggcggg ccgccctagc cgccgcggga gcatcccgat ga 1182 

<210> 119 
<211> 3333 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 119 

atgaccgacg ttgatccgca cgcgacgcgg cgggacctgg tcccgaatat tcccgcggaa 60 

ctgcttgagg ctggattcga caatgtcgag gagatcgggc gcggcggatt cggcgtcgtc 12 0 

taccgctgcg tccagccctc gctggaccgc gccgtcgccg tcaaggtatt gagcaccgac 180 

ctggatcggg acaatctcga gcgcttcctg cgcgagcagc gggccatggg ccgcctttcc 240 

gggcacccgc acatcgtgac cgtcttgcag gtgggcgtgt tggcgggtgg gcggcccttc 3 00 

atcgtgatgc cctaccacgc caagaattcg ttggagacgc tgattcgccg gcacgggccg 360 

ctggactggc gcgagacgct gtcgatcggc gtcaagctcg cgggagcgct ggaagccgcg 42 0 

catcgcgtcg gcaccctgca ccgtgacgtg aagccgggga atatcctgct gaccgactac 480 

ggggaaccgc agctgaccga tttcggaatc gccagaatcg ccgggggttt cgagacggcg 540 

accggggtga ttgccggttc cccggctttc accgcgccgg aagttctcga aggagcatcg 600 

ccgacgcccg cctctgacgt gtactccctg ggcgcgacgt tgttctgtgc gctgaccggc 660 

catgccgcct acgagcgccg cagcggtgag cgggtgatcg cccagttcct gcggatcacc 720 
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tcgcagccga tccccgacct gcggaagcag ggactgcccg cggacgtggc cgccgccatc 780 

gaacgggcga tggcccgcca tccggcggat cgtcccgcga ccgcggcaga cgttggcgag 840 

gagcttcgcg acgttcagcg ccgcaacggc gtcagcgtcg acgagatgcc cctccccgtc 900 

gagctgggcg tggaacgccg acgctcgccc gaggcgcacg cggcgcatcg gcataccggc 960 

ggcggcaccc cgacggtccc gacgcctccg acacccgcga ccaagtaccg gccgtcggtg 1020 

cccaccggct cgctggtcac ccgcagccgg ctcaccgaca tcctgcgcgc cggcggacgg 1080 

cgccggctga tcctcatcca cgcgccctcg ggattcggca aaagcaccct ggcggcgcaa 1140 

tggcgggaag agctctcgcg cgacggcgcc gcggtcgcct ggctgacaat cgacaacgac 1200 

gacaacaacg aggtgtggtt cttgtcgcac ctgctcgagt cgatccggcg ggtccggccc 1260 

acgctggccg agtcgttggg gcacgtgctc gaagagcatg gggatgacgc cggccgctac 1320 

gtgttgactt cgctgatcga cgaaatccac gaaaacgacg accggatcgc ggtggtgatc 1380 

gacgactggc atcgggtgtc cgacagccgc acccaagctg ccctgggttt cctgctggac 144 0 

aacggatgtc accacctgca gctcatcgtg accagctggt ctcgcgccgg tttgccggtg 1500 

ggcaggttgc ggatcggcga cgaactagcc gagatcgatt cggctgcttt gcgcttcgat 1560 

accgacgagg ccgccgcgct gctgaacgat gctggtggtc tgcgattgcc gcgcgcagac 162 0 

gtgcaggcgc tgactacctc taccgacggg tgggccgcgg cgctgcggct ggccgcgctg 1680 

tcgctgcgcg gcgggggcga cgcgacccaa ctcctgcgcg gactttccgg cgccagtgac 174 0 

gtgatccacg aattcctgag cgaaaacgtg ctggacaccc tggaacccga actgcgcgaa 18 00 

ttcctactgg tggcatcggt caccgaacgc acgtgcggcg ggctggcctc ggcgctggcc 1860 

gggatcacca atgggcgggc gatgctggaa gaggccgagc accgcggctt gttcctgcaa 192 0 

cggaccgaag acgacccgaa ttggtttcgc ttccaccaaa tgttcgccga ctttctccac 1980 

cgtcgcctcg aacgtggcgg gtcgcaccgg gtggcggaac tgcaccgcag ggcatcggcc 2040 

tggttcgccg agaacggcta cctgcacgaa gccgtcgacc atgcactggc cgcgggcgat 2100 

cccgcgcgcg ccgtcgatct tgtcgagcag gatgaaacga acctgccgga gcagtcaaag 2160 

atgaccacac ttctggcaat cgtgcagaaa ctgccgacgt cgatggtggt ttcacgggcc 2220 

cggctccaac tcgccatcgc gtgggcgaac attctgctgc aacggccggc gccggccacc 22 80 

ggtgccctga atcgtttcga aacggccctt ggccgggccg agcttcccga ggcgacgcag 2340 

gcggatctgc gggccgaggc agacgtgttg cgggcggtcg ccgaggtgtt cgcagaccgg 2400 

gtcgagcgcg tggatgacct tctcgccgag gcaatgtcga gaccggacac cctgcccccg 2460 

cgagtccccg ggaccgccgg caacaccgcg gcgttggccg cgatctgccg cttcgagttc 2 52 0 

gccgaggtat atccactgct ggactgggcc gcgccctacc aggaaatgat gggaccgttc 2 580 

ggcaccgttt atgcgcagtg cttgcgcggc atggcggcca ggaatcggct cgacattgtc 2 64 0 

gctgcgctac agaacttccg aacggcgttc gaggtcggca cggcagtggg ggcccactcg 2 700 

cacgcggcgc ggcttgcggg ttcgctgctc gccgaattgc tctacgagac cggcgatctg 2760 

gccggggctg gtcgtctcat ggacgagagc tatctgctgg gttccgaggg gggtgcagtg 2 82 0 

gactacctgg ccgccaggta cgtgatcggc gcgcgggtca aggcggccca gggggatcat 2880 

gsgggtgcgg ctgatcgcct gtccaccgga ggcgatactg ccgtccagct ggggctgccg 2 940 

cgcctggctg cccgaatcaa caacgagcgg atccggctgg gcatcgcgct acctgcggcg 3 000 

gtggccgccg atttgctggc accccgcacc atcccccgcg acaatggaat cgccaccatg 3 0 60 

acagccgaac tcgacgagga ctccgcggtg cgcctgttgt ccgccggcga ctccgccgat 3120 

cgtgaccaag cctgccaacg ggccggtgct ctcgccgccg ccatcgacgg tacgcgcaga 3180 

ccgctggcgg cgctgcaggc gcaaatactt catatcgaaa cgcttgccgc caccggacgg 3240 

gaatccgatg cgcgaaacga actggcgccg gtagccacga agtgcgccga actcgggctg 33 00 

tcacgtctgc tggtcgatgc gggactggcc taa 33 33 

<210> 120 
<211> 1371 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 120 

atgcgtccct attacatcgc catcgtgggc tccgggccgt cggcgttctt cgccgcggca 60 

tccttgctga aggccgccga cacgaccgag gacctcgaca tggccgtcga catgctggag 12 0 

atgttgccga ctccctgggg gctggtgcgc tccggggtcg cgccggatca ccccaagatc 18 0 

aagtcgatca gcaagcaatt cgaaaagacg gccgaggacc cccgcttccg cttcttcggc 24 0 

aatgtggtcg tcggcgaaca cgtccagccc ggcgagctct ccgagcgcta cgacgccgtg 300 

atctacgccg tcggcgcgca gtccgatcgc atgttgaaca tccccggtga ggacctgccg 360 
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ggcagtatcg ccgccgtcga tttcgtcggc tggtacaacg cacatccaca cttcgagcag 
gtatcacccg atctgtcggg cgcccgggcc gtagttatcg gcaatggaaa cgtcgcgcta 
gacgtggcac ggattctgct caccgatccc gacgtgttgg cacgcaccga tatcgccgat 
cacgctttgg aatcgctacg cccacgcggt atccaggagg tggtgatcgt cgggcgccga 
ggtccgctgc aggccgcgtt caccacgttg gagttgcgcg agctggccga cctcgacggg 
gttgacgtgg tgatcgatcc ggcggagctg gacggcatta ccgacgagga cgcggccgcg 
gtgggcaagg tctgcaagca gaacatcaag gtgctgcgtg gctatgcgga ccgcgaaccc 
cgcccgggac accgccgcat ggtgttccgg ttcttgacct ctccgatcga gatcaagggc 
aagcgcaaag tggagcggat cgtgctgggc cgcaacgagc tggtctccga cggcagcggg 
cgagtggcgg ccaaggacac cggcgagcgc gaggagctgc cagctcagct ggtcgtgcgg 
tcggtcggct accgcggggt gcccacgccc gggctgccgt tcgacgacca gagcgggacc 
atccccaacg tcggcggccg aatcaacggc agccccaacg aatacgtcgt cgggtggatc 
aagcgcgggc cgaccggggt gatcgggacc aacaagaagg acgcccaaga caccgtcgac 
accttgatca agaatcttgg caacgccaag gagggcgccg agtgcaagag ctttccggaa 
gatcatgccg accaggtggc cgactggcta gcagcacgcc agccgaagct ggtcacgtcg 
gcccactggc aggtgatcga cgctttcgag cgggccgccg gcgagccgca cgggcgtccc 
cgggtcaagt tggccagcct ggccgagctg ttgcggattg ggctcggctg a 



420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1371 



<210> 121 
<211> 642 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 121 

atgatggcca gcaaccaaac cgctgcgcaa cactcgtctg ccactctcca gcaggctcct 60 

cgttcgatcg atgatgctgg agggtgcccc ttgaccatca gtcctatcgc gaactcaccg 12 0 

ggcgacacct tcgccgtcac acccgtcgtc gagtacgagc cgccgccgcg aaacatcccg 180 

ccgtgcgggc aatcatcgca cgcagcccgg cggccgcaca ccccgcagct agctcgccga 24 0 

caaccaatca ggccgagcgg ccgggcaccg gcagcggtca cctccacggc caagtcaccg 3 00 

cggctgcgtc aagcggggac cttcgccgat gccgcgctac gccgagtgct ggaggtcatc 360 

gaccgccgcc gcccggtggg ccagctgcgc cccctgctgg cacccggcct cgtcgactcc 42 0 

gtgctcgcgg tgagccgcac ggcggccgga caccaacaag gcgcggccat gctgcgccgc 480 

atccggctga caccggccgg acccgacacc gcggacaccg ccgccgaggt cttcggcacc 54 0 

tacagtcgcg gggaccggat ccatgcgatc gcctgccggg tggaacaacg gcccgccggt 600 

aacgaaaccc gatggctgat ggtcgccctg cacatcgggt ga 642 

<210> 122 
<211> 1227 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 122 

gtggaactgc 

gaattcaccg 

cacccgggtg 

ttggtcgcgg 

ttgccgttct 

agcgccgagc 

tcacccgtcc 

ccgttcgagg 

ctggccgtat 

ggtttgcgtg 

gtgcctgccg 

gccgaagcca 

gcggcgttgt 

ggcaacctgc 

gtgttacgcg 



tacgtggcgc 
ggcgtccggt 
atccggcttg 
atccggaggg 
tggtcaaggt 
aggcggttga 
gcaactaccg 
cgctggccgg 
ccgacctcga 
cgctgttcac 
tgctggacgg 
agacagtgct 
tgctcaaccg 
acgcctatgt 
gtggacttac 



gttacgcacc tacgcttggg gatcgcgcac cgctatcgcc 
gccggccgct caccccgagg ccgaactatg gttcggtgca 
gctgcagacg ccgcatggcc aaacctcgtt gctcgaagcg 
gcagctcggc tccgcgtcgc gcgcgcgatt cggcgatgtg 
gttggcggcc gacgagccac tatcgttgca ggcccatccg 
gggctacctg cgggaagagc gaatgggcat tccggtgtcc 
cgacaccagt cacaagccag agttattggt ggcgctgcag 
attccgggag gcggctcgca ccaccgagct gctgcgggcg 
cccgttcatc gacttgctga gcgaggggtc cgatgccgat 
cacctggatt accgcacccc agcccgacat cgacgtgctg 
cgctatccag tacgtcagct ccggcgcaac ggaatttggc 
ggaactcggc gaacgttatc ccggcgacgc cggtgtgctg 
catcagcttg gctcctgggg aggcgatctt cctgccggcc 
gcgtggtttc ggtgtggaag tgatggccaa ctccgacaac 
ccctaagcac gtcgatgtgc ccgagttgtt gcgggtgctg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
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gacttcgccc ccacgccgaa ggctcggctg cggcccccga tccggcgcga ggggctgggg 960 

ctggtctttg agacgcccac cgatgagttc gcggccacgc tactggtgct cgacggcgat 1020 

cacctcggcc acgaggtcga cgcgtcgtcc ggccatgacg gtccacagat cttgttatgc 1080 

accgagggtt cggcgacggt gcacgggaag tgcgggtcgc tcacgctaca gcgcggcacg 1140 

gccgcctggg tggcggccga cgacggcccg atccggctga ccgccggcca acccgccaag 12 00 

ctgttcaggg cgaccgtcgg gttgtga 1227 

<210> 123 
<211> 1080 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 123 

ttggcaactc accaagtcga tgcggtggtc ctggtcggtg gcaagggtac ccgactgcgg 60 

ccgttgacgc tgtcggcgcc caagccaatg ctgcctaccg ccggactgcc gttcctcacc 12 0 

catctgctgt cgcggatcgc cgcagcgggc atcgagcacg tgatcctggg tacgtcctac 180 

aaacccgcag tcttcgaagc ggagttcggc gacgggtccg cactgggcct acagatcgaa 24 0 

tacgtgaccg aggagcatcc cttggggact ggcggcggca tcgccaacgt tgccggcaag 3 00 

ctgcgcaacg acaccgcgat ggtgtttaac ggcgatgtgc tctcgggcgc ggatctggcc 360 

caactgctgg acttccaccg aagcaatcga gccgatgtca cgctgcaact ggtgcgggtg 42 0 

ggcgacccgc gggcattcgg ctgcgtaccc accgacgagg aggaccgcgt agtcgccttt 4 80 

ctggagaaga cggaggatcc gccgaccgac cagatcaatg ccggctgcta tgtcttcgaa 54 0 

cgcaacgtca tcgaccggat tccgcagggc cgggaggttt cggtggaacg cgaggtgttc 600 

ccggccttgc tcgccgacgg cgactgcaag atctacggct atgtcgatgc cagctattgg 660 

cgggacatgg gcacaccgga agacttcgtt cgcggatcgg cggatctggt gcgcggcatc 72 0 

gccccgtctc cggccttgcg tggtcaccgc ggtgagcagt tggtgcacga cggtgcggcg 78 0 

gtatctcccg gtgcgttgct gattggcggc accgtcgtgg ggcgtggtgc cgaaatcggc 840 

cccggcacca gattggacgg cgcggtcatc ttcgatggtg tccgggtgga ggccgggtgc 900 

gtgatcgagc gttcgatcat cggcttcggt gctcgcatcg gaccgcgggc gttgatccgc 960 

gacggtgtga tcggtgacgg ggccgacatc ggcgcgcgct gcgagttgtt aagtggtgcc 1020 

cgggtatggc ccggtgtctt tcttcccgac ggcgggatcc gttactcgtc cgacgtttga 1080 

<210> 124 
<211> 645 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 124 

atgaccctca acctgtccgt cgacgaggtc ctgaccacta cccgctcggt gcgcaagcgt 60 

ctcgatttcg acaagccggt gccacgcgac gtgctgatgg aatgcctcga gctggcgctg 12 0 

caggcgccca ccggttccaa ttcccaaggc tggcagtggg tgttcgtcga ggacgccgcc 180 

aagaaaaagg cgatcgccga cgtctacctg gccaacgccc ggggctacct cagcgggccg 240 

gcgcccgagt accccgacgg cgacacccgc ggcgagcgga tggggcgggt ccgcgattcg 300 

gcgacctatc tcgccgaaca catgcaccgg gcgccggtgc tgctgatccc ctgcctgaaa 3 60 

ggccgggaag acgagtcggc ggtgggtggc gtgtcgtttt gggcctcact gttcccggcg 42 0 

gtgtggagct tctgcctggc gctgcgctcc cgcgggctgg gttcgtgctg gacgacgctg 480 

cacctgctcg acaacggcga gcacaaggtg gccgacgtgc tcggcattcc ctacgacgaa 54 0 

tacagccaag gcgggctgct tccgatcgcc tacacacaag gcatcgactt ccggccggcc 600 

aagcggctgc cggccgagag cgtgacgcac tggaacggct ggtaa 645 



<210> 125 

<211> 990 

<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 125 

atggctgagg tgttcgtggg accggtcgca cagggatacg cttcgggtga agtcacggtg 



60 



73 



ctgttggcgt cgccgcggtc gttttgcgcc ggtgtagagc gtgctatcga gacggtcaag 12 0 

cgagtgcttg acgtggccga aggcccggtg tatgtgcgca agcaaatcgt gcacaacact 18 0 

gttgtggttg ccgagttgcg ggaccgggga gcagtgttcg tcgaggatct cgacgagatt 24 0 

cccgatccgc cgccgccggg ggcggtcgtg gtgttctccg cgcatggggt ttccccggcg 3 00 

gtgcgcgcgg gcgctgatga gcggggactg caggtcgtcg acgcgacctg cccactggtg 3 60 

gcgaaagtcc acgctgaagc cgcacggttt gccgcgcgcg gtgacacggt ggtcttcatc 42 0 

gggcacgccg gacatgagga gaccgaaggc acgcttggcg tcgctccgcg gtcaacatta 4 80 

ttggtgcaga cacccgctga tgtggcagcg ttgaacctgc ccgagggtac ccagctatcg 540 

tatctgaccc agacaaccct ggcacttgat gaaactgccg atgtcattga tgcgctgcgc 600 

gcgaggtttc cgacgttggg ccaacccccc tctgaagaca tctgctatgc caccacgaac 660 

agacagcgtg cgctgcaatc gatggtcggt gaatgtgacg ttgtgttggt gattggctcg 720 

tgcaattcgt cgaattcgcg gcgtctggtc gagttggcgc agcgaagtgg gacgccggcc 780 

tacttgattg acgggcctga tgacattgag cccgaatggc tgtcgtcggt ctcgacgatc 840 

ggtgtcaccg cgggagcctc cgcgccgcca cgactggtgg ggcaggtgat tgatgcactt 900 

cgcggatacg cctcgatcac cgtggtggaa cgctcgatag cgaccgagac ggtgcgattc 960 

ggccttccca aacaggttcg cgcgcaatga 990 

<210> 126 
<211> 303 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 126 

gtggcgaagg tgaacatcaa gccactcgag gacaagattc tcgtgcaggc caacgaggcc 60 

gagaccacga ccgcgtccgg tctggtcatt cctgacaccg ccaaggagaa gccgcaggag 12 0 

ggcaccgtcg ttgccgtcgg ccctggccgg tgggacgagg acggcgagaa gcggatcccg 180 

ctggacgttg cggagggtga caccgtcatc tacagcaagt acggcggcac cgagatcaag 240 

tacaacggcg aggaatacct gatcctgtcg gcacgcgacg tgctggccgt cgtttccaag 3 00 

tag 303 

<210> 127 
<211> 1227 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 127 

gtgaaacggt tctgggagaa tgtcggaaag ccaaacgaca cgacagatgg gcggggcacg 60 

acttcgttgg ccatgacacc gatatcccag acacctggcc tcctcgccga ggccatggtg 12 0 

gatctgggcg ctattgaaca caacgtgcgg gtgctgcgtg agcacgccgg ccacgcgcag 180 

ctgatggcgg tggtcaaggc cgacggctac ggtcacggtg ctacgcgcgt cgcccaaacc 24 0 

gccctgggag ccggtgcggc cgaactcggc gtcgccaccg tcgacgaggc gctagcgctg 3 00 

cgcgctgatg gcattaccgc accggtgctg gcctggctgc atccgcccgg catcgacttc 3 60 

gggcccgcgc tgctggccga cgtgcaggtc gcggtgtcct cgctgcgcca actcgacgaa 42 0 

ctgttgcacg cggtgcgccg gaccggccgg acggcgacgg tgaccgtcaa ggtggatacc 4 80 

gggctgaacc gcaatggcgt gggaccggca caattcccgg ccatgctgac cgcgttacgc 54 0 

caagccatgg ccgaggacgc cgtccggctg cgggggctga tgtcgcatat ggtttacgcc 60 0 

gacaagcctg acgattccat caacgatgtt caggcccaac ggtttaccgc ctttctggcg 660 

caggcccgcg aacaaggggt gcggttcgag gtggcgcatc tatcgaactc atcagcaact 72 0 

atggcgcgcc ccgacctgac gttcgacctg gtgcggccgg gcatcgcggt gtatgggcta 780 

agcccggtac ccgccctcgg tgacatgggg ctggtgccgg cgatgaccgt gaaatgtgct 84 0 

gttgcgctgg tgaaatcgat tcgtgcgggg gagggcgtgt cgtatgggca cacatggatc 900 

gcgccacgcg acaccaatct ggcgctgctg ccgatcggtt acgcagacgg cgtgttccgg 960 

tcgctgggcg ggcggctgga ggtgctgatc aacggcagac gatgccccgg tgtggggcgg 1020 

atctgcatgg accagttcat ggtcgacctg ggccccgggc cgcttgatgt ggccgaaggc 1080 

gacgaggcga ttttgttcgg gccgggcatc cggggtgagc ccacggctca ggactgggcc 114 0 

gatcttgtcg gcaccatcca ctacgaagtg gtcaccagcc cgcgaggacg tatcaccagg 1200 

acctatcgcg aggctgaaaa ccgttga 1227 
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<210> 128 

<211> 1503 

<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 128 

atggctccct 

gacttcgtgg 

acaacctgga 

cggcgcgggg 

cacgtgctgg 

accacggaca 

cacgacgtca 

aaccagcgct 

caggactacc 

atcggtttct 

cgcaccgaga 

ggtgcccaga 

accgtcggtg 

ggcgcctttc 

atcaggcgcc 

ggtgttgacc 

ctgctggccg 

agccgcgagc 

cacattaacg 

gctccgcgcg 

ctacgcgacg 

ggtgccctgg 

gtcaacccgc 

gaggaggcgg 

gaccgctggg 

taa 



cgggaggcca 
tggtagccaa 
aacgcagccc 
cctgggtcgg 
acggccccat 
tagctcagta 
tcgtcaagcc 
ttgccgaggc 
agctgcagct 
ttttgcacat 
tcatccaggg 
atttcctgat 
tgcggtcgcg 
ctatctcggt 
gggcccgcga 
ggctcgacta 
agggccgcgt 
gggtggagag 
gcgagtacgg 
acgagcttat 
ggatgaacct 
tgctcagcga 
acgacctgga 
gccggcggcg 
cacagtcgtt 



ggaggcgcag 
tcgactgccc 
cggaggcttg 
ctggcccggc 
catccaagac 
ctacgaggga 
gctctaccac 
cgcgtcgcgc 
ggtaccgaag 
cccgttcccg 
cctactgggc 
cctgtcccgg 
gttcggtgcg 
tgactccggc 
gattcgcacc 
caccaagggc 
caaacgcgac 
ctaccagacg 
tgaggttggc 
cgctttcttc 
ggtggccaag 
attcaccggg 
aggcgtcaag 
aatgcggtcg 
tctcgacgct 



atttgcgatt 
gtcgatctgg 
gtcaccgcct 
gttaacgacg 
gagctggaac 
ttctccaacg 
cgcgaatggt 
gccgccgccc 
atgctgcgca 
ccggtagagc 
gccgacctgg 
cgtctggtcg 
gcggtgctcg 
gcgctcgacc 
gaactgggaa 
atcgacgtac 
gacaccgtcg 
ctgcgcaacg 
catccggtag 
gtggccagcg 
gagtacgtcg 
gccgcagccg 
gacgggatag 
ctgcgacgcc 
ctcgccgggg 



cggagacctt 
agcgtcttcc 
tggagccggt 
acggggccga 
ttcatccggt 
ccacactgtg 
gggatcgcta 
acggcgcaac 
tgctgcggcc 
tgtttatgca 
tgggcttcca 
gcaccgacac 
ggtcccgcac 
acgctgcccg 
atccgcgcaa 
ggctgaaggc 
tggtccagct 
acatcgaacg 
tgcattacct 
acgtcatgct 
cttgccgcag 
aactccggca 
aggaagcgct 
aagtgctcgc 
cacacccgag 



cggggactct 
cgacggcagc 
gctgcggcgt 
acccgacctc 
acggctgagc 
gccgctgtac 
cgtcgacgtc 
cgtgtgggta 
cgatctgacc 
gatgccgtgg 
tcttccgggc 
ttcccgcgga 
catacgagtt 
cgaccgcaac 
gatcctgctc 
cttttccgag 
ggctaccccg 
ccaggtcggc 
gcatcgaccg 
ggtcacccca 
cgatcttggc 
cgcatacctg 
caaccagacg 
ccacgacgtg 
gggccaaggc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1503 



<210> 129 
<211> 1518 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 129 

gtgagtgccg 

cgcgctcgct 

acgttggccg 

atcgtcggcg 

acacttcagg 

caggctgctc 

ggcgcggtga 

gccgccaagt 

gttcgtcagc 

cggatcgccg 

gagacgcccg 

tccaatgccc 

tgcatcgtgg 

gccgattcca 

tatgacgatt 

ggaaccagac 

actatacaaa 



ctgacacagc 
tgctggccca 
aggttcgcgc 
tcgcgggccg 
acggcgatgg 
tcgacgcatg 
tcagttcgcg 
cgctgcggcc 
gctatgttga 
tcgtccgcgc 
tcttgcagac 
tagacatcga 
gtggtttcga 
cgcattctcc 
cggcagtcgt 
aactgccgtt 
tgtacccgtc 



agaagacctt 
ggggcgcgat 
cgcccaccct 
agtgatcttt 
tacccagctg 
gaaagccgat 
ccgcggcgag 
gcttcccgtc 
cctcatagtt 
gatccggacg 
gttagccggt 
tctgtacctg 
caaggtcttc 
ggaattctcc 
cacccgggag 
gcccgacggc 
gctgtctgtg 



cctgagcagt 
ccctatcccg 
gacttgccga 
gcgcgcaact 
caagtgatga 
gtcgacctgg 
ctgtccgtcc 
gcgcacaaag 
cgaccggaag 
gcgcttcaac 
ggtgcggcgg 
cggatcgcgc. 
gaacttaatc 
atgctggaga 
cttattcaag 
agtgtctatg 
gcgctcggtg 



tccggattcg 
tcgcggtgcc 
tcgataccgc 
cgggaaagct 
tcagcctcga 
gcgacatcgt 
tggcggattg 
agatgagtga 
cgcgcgcggt 
gtcgtgggtt 
cccgtccgtt 
cggaactgtt 
gagtgttccg 
cctaccagac 
aggtggccga 
acatcgacgg 
aagagatcac 



ccgggacaag 
gcgcactcac 
gaccgaagac 
atgctttgcg 
caaggtcggc 
ctacgtgcat 
ctggcggatc 
agagtcgcgg 
ggctcgacta 
cctggaagtc 
cgccactcat 
cctcaagcgc 
aaacgaagga 
ctacggaacc 
tgaggcgatc 
agaatgggcg 
accgcagacg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
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acggtcgatc gcttacgtgg gatcgccgat agccttggcc tggagaaaga cccagcgatt 1080 

catgacaacc gtggcttcgg ccacggcaaa ctcatcgagg aactctggga gcgcacagtg 1140 

ggcaagagct tgagcgcacc cacatttgtc aaggattttc cggttcagac aacgcctttg 12 00 

acccgtcagc accgcagtat ccccggcgta accgagaagt gggacctcta tctgcgcgga 1260 

atcgaacttg ccaccggcta ctcggaatta agcgacccgg tagtccagcg ggagagattc 132 0 

gccgaccagg cccgtgccgc ggccgctggc gatgacgaag cgatggtgct tgacgaggat 13 80 

tttctggccg ctctggagta cggcatgcca ccgtgcaccg gaaccggaat gggtatcgat 144 0 

cggttgttga tgtctttgac tgggttgtca attagggaga cagttttgtt cccgattgtt 1500 

cgaccacact ccaactga 1518 

<210> 130 
<211> 819 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 130 

gtgctgctgg cgattgacgt ccgcaacacc cacaccgttg tgggcctgct gtccggaatg 60 

aaagagcacg caaaggtcgt gcagcagtgg cggatacgca ccgaatccga agtcaccgcc 12 0 

gacgaactgg cactgacgat cgacgggctg atcggcgagg attccgagcg gctcaccggt 180 

accgccgcct tgtccacggt cccgtccgtg ctgcacgagg tgcggataat gctcgaccag 24 0 

tactggccgt cggtgccgca cgtgctgatc gagcccggag tacgcaccgg gatccctttg 300 

ctcgtcgaca acccgaagga agtgggcgca gaccgcatcg tgaactgttt ggccgcctat 360 

gaccggttcc ggaaggccgc catcgtcgtt gactttggat cctcgatctg tgttgatgtt 420 

gtatcggcca agggtgaatt tcttggcggc gccatcgcgc ccggggtgca ggtgtcttcc * 480 

gatgccgcgg cggcccgctc ggcggcattg cgccgcgttg aacttgcccg cccacgttcg 54 0 

^tggttggca agaacaccgt cgaatgcatg caagccggtg cggtgttcgg cttcgccggg 600 

ctggtagacg ggttggtagg ccgcatccgc gaggacgtgt ccggtttctc cgtcgaccac 660 

gatgtcgcga tcgtggctac cgggcatacc gcgcccctgc tgctgccgga attgcacacc 72 0 

gtcgaccatt acgaccagca cctgaccttg cagggtctgc ggctggtgtt cgagcgtaac 780 

ctcgaagtcc agcgcggccg gctcaagacg gcgcgctga 819 

<210> 131 
<211> 567 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 131 

atgacgcggg tagtgctctc ggttggctcc aacctgggtg accgcctggc acgattgcgg 60 

tcggtcgccg acggtctcgg cgatgcgttg attgcggctt ccccgatata tgaggccgac 12 0 

ccctggggtg gggtggagca ggggcagttc ctcaatgcgg tgctgatcgc cgacgatcct 180 

acctgcgaac cgcgggagtg gctgcggcgg gcgcaggagt tcgagcgcgc tgcgggcagg 240 

gtgcgtggcc agcgctgggg tccacgaaat ctcgacgtcg acctgatcgc ctgctaccag 3 00 

acctcggcca ccgaggctct ggtcgaagtg accgcgcggg agaaccacct cacgctgccg 360 

cacccactgg cgcatctgcg ggcctttgtg ttgatcccgt ggattgccgt cgacccaacg 420 

gcgcagctga cggttgccgg gtgcccgcgg cccgtcacgc gactgctggc cgagctggag 4 80 

cccgccgacc gcgacagtgt gcggttgttt aggccgtcgt tcgatctgaa tagcagacac 540 

cccgtcagtc gggcaccgga aagctga 567 

<210> 132 
<211> 402 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 132 

atggctgacc gaatcgaact gcgcggcctg accgtgcatg gtcggcacgg ggtctacgac 60 

cacgagcgag tggccgggca gcggtttgtc atcgatgtca ccgtgtggat agacctggcc 120 

gaggccgcca acagcgacga cttggccgac acctatgact acgtgcggct ggcttcgcgg 180 
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gcggccgaga tcgtcgccgg acccccgcgg aagctgatcg aaacggtcgg ggccgagatc 24 0 

gctgatcacg tgatggacga ccagcgagtg catgccgttg aggtggcggt acacaagccg 30 0 

caggcgccca ttccgcagac gttcgacgat gtggcggtgg tgatccgacg ctcacggcgc 360 

ggcggccgcg gttgggtagt cccggcgggc ggcgcggtat ga 4 02 

<210> 133 
<211> 843 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 133 

gtgagtccgg cgcccgtgca ggtgatgggg gttctaaacg tcacggacga ctctttctcg 60 

gacggcgggt gttatctcga tctcgacgat gcggtgaagc acggtctggc gatggcagcc 12 0 

gcaggtgcgg gcatcgtcga cgtcggtggt gagtcgagcc ggcccggtgc cactcgggtt 180 

gacccggcgg tggagacgtc tcgtgtcata cccgtcgtca aagagcttgc agcacaaggc 240 

atcaccgtca gcatcgatac catgcgcgcg gatgtcgctc gggcggcgtt gcagaacggt 300 

gcccagatgg tcaacgacgt gtcgggtggg cgggccgatc cggcgatggg gccgctgttg 360 

gccgaggccg atgtgccgtg ggtgttgatg cactggcggg cggtatcggc cgataccccg 42 0 

catgtgcctg tgcgctacgg caacgtggtg gccgaggtcc gtgccgacct gctggccagc 4 80 

gtcgccgacg cggtggccgc aggcgtcgac ccggcaaggc tggtgctcga tcccgggctt 54 0 

ggattcgcca agacggcgca acataattgg gcgatcttgc atgcccttcc ggaactggtc 600 

gcgaccggaa tcccagtgct ggtgggtgct tcgcgcaagc gcttcctcgg tgcgttgttg 660 

gccgggcccg acggcgtgat gcggccaacc gatgggcgtg acaccgcgac ggcggtgatt 720 

tccgcgctgg ccgcactgca cggggcctgg ggtgtgcggg tgcatgatgt gcgggcctcg 780 

gtcgatgcca tcaaggtggt cgaagcgtgg atgggagcgg aaaggataga acgcgatggc 840 

tga 843 

<210> 134 
<211> 609 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 134 

atgtcgcagc tggattcgcg cagcgcatct gctcgtatcc gtgtgttcga ccagcaacgt 60 

gccgaggccg cggtgcgcga attgctgtac gcgatcggcg aggatccgga tagggacggc 12 0 

ttggtagcca ccccgtcccg ggttgcccgg tcataccgcg aaatgttcgc cgggctctac 180 

accgaccccg actcggtgtt gaacaccatg ttcgacgaag accacgacga gctggtgttg 240 

gtcaaggaaa tccctatgta ctccacctgc gaacaccacc tggtggcgtt ccacggtgtg 3 00 

gcccacgtcg gctacatccc gggcgacgac ggcagggtga ccggcttgtc aaagatcgcg 3 60 

cgactggtcg atctgtacgc caagcgacct caggtccagg agcggctcac cagtcagatc 42 0 

gccgatgccc tgatgaaaaa actcgatcca cgcggggtaa tcgtggtgat cgaggctgag 480 

catctgtgca tggcgatgcg cggggttcgc aagcccggct cggtcaccac tacgtcggcg 54 0 

gtgcgcggac tgttcaaaac caatgccgct tctcgagccg aagcgctcga cctcattttg 600 

cggaagtga 60 9 

<210> 135 
<211> 2283 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 135 

atgaaccgga aaaacgtgac tcgcaccata acagcgatcg ccgtcgtggt gctgctcggc 60 

tggtcgttct tttacttcag cgacgacacc cgcggctaca agcccgttga tacctcggtg 120 

gcgataacac agatcaacgg cgacaacgtc aagagcgcac agatcgacga tcgcgagcaa 180 

cagctgcggc tgatcctgaa gaagggtaac aacgagaccg acgggtccga gaaggtcatc 240 

accaagtacc ccaccgggta cgccgtcgac ctgttcaacg cgctcagcgc caaaaacgcg 3 00 

aaggtcagca cggtcgtcaa ccagggcagc atcctgggcg agctgctggt ctacgtgctg 360 
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ccgctgctgt tgctggtggg gctgttcgtg atgttctccc gcatgcaagg cggcgcccgg 42 0 

atgggcttcg ggttcggcaa gtcacgcgcc aagcaactga gcaaggacat gcccaagacc 4 80 

accttcgccg acgtcgcagg tgtcgacgag gcggtcgagg agctctacga gatcaaggac 54 0 

ttcctgcaga accccagcag gtaccaagcg ctgggcgcca agatccccaa aggcgtgctg 600 

ctctacgggc cgccgggaac cggtaagacg ttgctggctc gtgcggtggc cggcgaagcc 660 

ggagtgccgt tcttcaccat ctccggctcc gacttcgtcg aaatgttcgt cggcgtcggc 720 

gcatcccgtg tcagagacct gttcgagcag gccaagcaga acagcccgtg catcatcttc 780 

gtcgacgaga tcgacgccgt cggccgacaa agaggcgccg ggctgggcgg cggtcacgac 84 0 

gagcgtgagc agaccctcaa ccagttgcta gtcgaaatgg acggttttgg cgatcgcgcc 900 

ggcgtcatcc tgatcgcggc caccaaccgg cccgacatcc tggacccggc gctgttgcgg 960 

ccgggccgct tcgaccgcca gatcccggta tccaaccccg atctggcggg tcggcgggcg 102 0 

gtgctgcgcg tgcactccaa gggcaagccg atggccgcgg acgccgacct cgacggactg 1080 

gccaagcgga ccgtcggcat gaccggagcc gacctggcca acgtcatcaa cgaggcggcg 114 0 

ctgctgaccg cccgggagaa cggcaccgtc atcaccggtc ccgccctcga ggaagcggtg 1200 

gaccgggtga tcggcggccc gcgccgcaaa ggccggatca tcagcgagca ggagaagaag 1260 

atcaccgcct atcacgaggg cgggcacacc ctggccgctt gggcgatgcc cgatatcgag 1320 

ccgatttata aggtgacgat cctggcgcgc gggcgtaccg gcgggcacgc ggtggcggtg 1380 

ccggaagaag acaagggcct gcggacccgc tcggaaatga tcgcgcaact ggtgttcgcg 144 0 

stgggtgggc gcgccgccga agaactggtg tttcgtgagc cgaccaccgg cgcggtgtcc 1500 

gacatcgagc aggccaccaa gatagcgcgc tcaatggtca ccgaatttgg aatgagctcc 1560 

aagctgggcg cggtcaaata cggctccgaa cacggcgacc cgttcctcgg acgtaccatg 1620 

ggcacccagc cggactactc ccacgaggtc gcccgcgaga tcgacgaaga ggtccgcaag 1680 

cttatcgagg, cggcgcatac cgaagcgtgg gaaatcctga ccgaataccg cgacgtgctg 1740 

gacactttgg ccggcgagct gctggaaaag gagaccctgc accgacccga gctggaaagc 1800 

atcttcgctg acgtcgaaaa gcggccgcgg ctcaccatgt tcgacgactt cggtggccgg 1860 

atcccgtcgg acaaaccgcc catcaagaca cccggcgagc tcgcgatcga acgcggcgaa 192 0 

ccttggcccc agccggtccc cgagccggcg ttcaaggcgg cgattgcgca ggctacccaa 1980 

gccgctgagg ccgcccggtc cgacgccggc caaaccgggc acggcgccaa cggttcgccc 2 040 

gccggcaccc accggtccgg tgaccgccag tacggctcca cccagcctga ctacggtgcc 2100 

ccggcgggct ggcatgcgcc gggatggccc ccaaggtcat ctcatcggcc cagctatagc 2160 

ggtgaaccgg caccgacgta tccgggtcag ccctacccga ccggtcaagc cgatccgggt 2220 

tccgatgagt cctcggcgga gcaggatgac gaggtcagtc ggaccaagcc ggcccacggc 22 80 

tga 2283 



<210> 136 

<211> 1194 

<212> DNA 

<213> Mycobacterium 



tuberculosis 



<400> 136 

atgaccccgt cgcagtggct ggatatcgcc gtcttggcgg tcgcatttat tgcagccatc 60 

tccggctggc gtgccggtgc gctgggctca atgctgtcgt ttggcggggt gctgctgggc 12 0 

gcgacagccg gcgtgctgct ggcgccgcat atcgtcagtc aaatcagcgc tccgcgggcc 180 

aaactgtttg ccgcgctgtt cctgatcctg gcactggtcg tagtcggcga ggtcgctggt 240 

gtggtgctgg gccgcgccgt ccgcggggcg atccgtaacc ggccgatccg gttgatcgac 3 00 

tcggtcattg gggtaggggt gcagctggtc gtggtgctca ccgcggcgtg gttgttggcg 3 60 

atgccgctga cacagtcgaa agagcagccc gagctggctg ccgcggtgaa gggttcgcgg 420 

gtgctcgccc gggtcaacga ggcggcaccc acctggctga agacggtgcc caagcggctg 4 80 

tcggccctgc tgaacacctc cggcctgccc gcggttttgg agccgttcag ccgcacgccg 54 0 

gtcattccag tggcctcacc cgacccagcg ctggtcaaca atccggtggt ggcggccacc 600 

gagccaagtg tcgtcaaaat ccgcagcctg gcacccagat gccagaaagt gttggagggc 660 

accggcttcg tgatctcacc cgatcgggtg atgaccaacg cgcacgtggt ggccggatcc 720 

aacaacgtca cggtgtatgc cggcgacaag cccttcgagg ccacggtggt gtcctacgac 78 0 

ccgtcggtcg acgtagcgat cctggccgtt ccgcacttgc cgccgccgcc gctggtcttc 84 0 

gctgcggagc cggcgaaaac cggtgccgac gttgtggtgc tgggttatcc cggcggcggc 900 

aatttcactg ccacacccgc caggattcgc gaggccatca gactcagtgg ccccgatatt 960 

tacggggacc cggagccggt tacccgcgac gtgtacacca tcagagccga tgtggagcaa 1020 
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ggtgattcgg gtgggcccct gatcgacctc aacggtcagg tgctcggtgt ggtgttcggc 1080 

gcagccatcg acgacgccga aactgggttt gtgctgacgg ccggcgaggt ggcggggcag 114 0 

cttgccaaaa tcggtgctac ccaaccggtc ggcaccgggg cctgcgtcag ctga 1194 

<210> 137 
<211> 2433 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 137 

atgcccgagc gcctcccggc cgcgatcacc gttctgaagc tggctgggtg ctgtctgttg 60 

gccagtgtcg tcgccactgc gctgacgttc ccgttcgcag gcgggctagg gctgatgtcc 12 0 

aatcgtgcct ctgaggtcgt tgccaacggc tcggcccagc tgctcgaggg gcaagtgcct 180 

gcggtatcga cgatggtcga cgcgaagggc aacacgatcg cgtggctgta ctcgcagcgc 240 

cggttcgagg tgccctcgga caagatcgcc aacacgatga agctggcgat cgtctcgatt 3 00 

gaagataagc ggttcgccga ccacagcggc gtggactgga agggcaccct gaccggcctg 3 60 

gcgggctacg cgtccggcga cctcgacacg cgcggcggct cgacgctcga acaacagtac 42 0 

gtgaagaact accaactgct ggtgacagcc caaaccgatg ccgagaagcg agcggccgtc 480 

gaaaccactc cggcccgcaa gcttcgcgag atccggatgg cactcacgct ggacaagacc 54 0 

ttcacaaaat ctgaaatcct gacccgatac ttgaacctgg tctcgttcgg caataactcg 600 

ttcggcgtgc aggacgcggc gcaaacgtac ttcggcatca acgcgtccga cctgaattgg 660 

cagcaagcgg cgctgctggc cggcatggtg caatcgacca gcacgctcaa cccgtacacc 72 0 

aaccccgacg gcgcgctggc ccggcggaac gtggtcctcg acaccatgat cgagaacctt 78 0 

cccggggagg cggaggcgtt gcgtgccgcc aaggccgagc cgctgggggt actgccgcag 84 0 

cccaatgagt tgccgcgcgg ctgcatcgcg gccggcgacc gcgcattctt ctgcgactac 90 0 

gtccaggagt acctgtctcg ggccgggatc agcaaggagc aggtcgccac gggcgggtac 960 

ctgatccgca ccaccctgga cccagaggtg caggcaccgg tcaaggccgc catcgacaag 102 0 

tacgccagcc cgaacctggc cggtatttcc agcgtgatga gcgtgatcaa accgggtaag 1080 

gatgcgcaca aggtgttggc catggccagt aaccgcaaat acgggctgga tctagaagcc 114 0 

ggcgaaacca tgcggccgca gccattctcc ctggttggcg acggcgccgg gtctatcttc 1200 

aagatcttca ccacggccgc tgctctggac atgggcatgg gtattaacgc ccaactcgac 1260 

gtgccgcccc gattccaggc caaaggtctg ggaagtggcg gggcaaaggg gtgccccaaa 132 0 

gagacctggt gtgtggtgaa cgccggcaac taccgcggct cgatgaatgt caccgacgcg 1380 

ctggcaacct cgccaaacac cgcgttcgcc aagctgatct cgcaggtcgg ggtggggcgt 144 0 

gcggtcgata tggccatcaa actcgggctg aggtcttatg cgaatcccgg caccgcacgc 1500 

gactacaacc ccgacagcaa tgagagcttg gctgacttcg tcaaacgaca gaacctgggt 1560 

tcgttcaccc tcggccccat cgagttaaac gcgctggagc tgtccaacgt ggcggccacg 162 0 

ttggcatccg gcggcgtgtg gtgccccccc aacccaatcg accagctcat cgaccgcaac 1680 

ggcaacgaag tcgcggtcac caccgagacg tgcgaccagg tggtgcccgc agggctggcg 1740 

aacaccctcg ccaacgcgat gagcaaggac gccgtgggca gcggcacggc ggccggttcg 1800 

gccggcgcgg cgggctggga tctgccgatg tccggcaaaa ccggcaccac cgaggcgcac 1860 

cggtcggccg gcttcgtggg cttcaccaac cgctacgcgg cggcgaacta catctacgac 192 0 

gactccagct cgccgacaga tctgtgttcc ggcccgctgc gccattgcgg cagcggcgac 1980 

ttgtacggcg gcaacgagcc atcccgcacc tggttcgccg cgatgaagcc gatcgccaac 2040 

aacttcggcg aagtgcagct accaccgacc gatccacgct atgtcgacgg cgcaccaggc 2100 

tcacgggtac caagcgtggc cggtctggat gtcgacgccg cacgccagcg cctcaaggac 2160 

gcgggcttcc aggtcgccga ccaaaccaac tcggtcaaca gctccgccaa gtatggtgag 2220 

gtggtcggaa cgtcgcccag cggtcaaaca attccgggtt cgatcgtcac gatccagatc 2280 

agcaacggca tcccgccggc tccgcctccg ccaccgctgc ctgaggatgg tgggccgcca 2340 

ccgccggtcg gatcgcaggt ggtggagatt ccggggctgc cgccgatcac cattccgctg 24 00 

ctggcgccac cacccccagc gcctcccccg tag 2433 

<210> 138 
<211> 1737 
<212> DNA 

<213> Mycobacterium tuberculosis 
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<400> 138 

gtggctctct accgcaagta ccgaccggca agcttcgcgg aggtggtggg gcaggagcac 60 

gtcaccgcgc cgctgtcggt ggcgctggat gccggccgga tcaaccacgc gtacctgttc 120 

tctgggccgc gtggctgcgg aaagacgtcg tcagcgcgta tcctggcgcg gtcgttgaac 180 

tgtgcgcagg gccctaccgc caacccgtgc ggggtctgcg aatcctgcgt ttcgttggcg 24 0 

cccaacgccc ccggcagcat cgacgtggta gagctggatg ccgccagcca cggcggcgtg 3 00 

gacgacaccc gcgagctgcg ggaccgcgcg ttctatgcgc cggtccagtc acggtaccgg 360 

gtatttatcg tcgacgaggc gcacatggtg accaccgcgg gattcaacgc gctgctcaag 42 0 

atcgtggagg aaccgcccga acacctgatc ttcatattcg ccaccaccga accggagaag 4 80 

gtactgccga cgattcggtc gcgcactcat cactacccgt tccggctgct gccgccgcgc 540 

actatgcggg cgttgctcgc gcggatctgc gagcaggagg gcgtcgtcgt cgacgatgcg 600 

gtgtacccgt tggtgatccg ggccggcgga ggttccccac gggatacgct ctcggtgctg 660 

gaccaattgc tggctggggc cgcggacacc cacgtgacct acacccgggc gctggggctg 720 

ctgggtgtca ccgacgtcgc cctgatcgac gacgcggtcg acgcactggc cgcttgcgat 780 

gcggccgcat tgttcggggc gatcgaatcg gtgatcgatg gcggacatga ccctcggcgt 840 

ttcgctaccg atctgctgga gcgattccgc gacctgattg tgctgcaatc ggttcccgac 900 

gcggcatctc gcggggtggt ggatgcgccc gaagacgcgc tggatcggat gcgcgagcaa 960 

gccgcccgga tcgggcgggc gaccctgacc cgatatgccg aggtggtgca ggccgggcta 1020 

ggcgagatgc gcggtgcgac cgcgccgcgt ctgctgctgg aagtggtttg cgcgcgactg 1080 

ctgctgccct cggcgagcga cgccgaatcg gcactgttgc agcgggtcga acggatcgag 114 0 

acccggttgg acatgtcgat cccggcgccg caagccgtac cacgcccgtc ggctgcggct 1200 

gccgagccga aacaccagcc cgcgcgtgaa ccgagaccgg tgctggcccc cacaccggcc 12 60 

tcgagcgaac ccaccgtggc cgcggttcgg tccatgtggc cgacggtgcg cgacaaggtg 132 0 

cgcctgcgca gccgtaccac cgaggtgatg ctggcgggtg ccaccgtccg tgcgctagag 13 80 

gacaacacgc tggtgctgac ccacgaatcg gcgccgctgg cgcggcggct gtccgaacag 144 0 

cgcaacgccg atgtcctcgc cgaggcgctt aaagacgcgc tgggagtcaa ctggcgggtg 150 0 

cggtgtgaga ccggtgaacc ggctgcggcg gcatcacccg tcggcggggg agcgaacgtg 1560 

gcgaccgcca aggccgtaaa ccctgccccc acagcgaatt ccactcagcg cgacgaagag 162 0 

gagcacatgc tcgccgaagc cggccgtggc gacccgtcgc cgcgtcgcga cccggaagag 168 0 

gttgcactcg agctgctgca gaacgagctg ggcgcgcgcc ggatagacaa cgcctag 173 7 

<210> 139 
<211> 843 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 139 

atgacattca tggatgctca agctagcttc cagacacagt cgcggacact ggcccgcgtc 60 

cgaggcgatc tggtcgacgg gttccgccgc cacgagctgt ggctgcacct gggctggcag 12 0 

gacatcaagc agcggtaccg ccgctcggtg ctggggccgt tctggatcac catcgccacc 180 

ggaacgaccg ccgtcgcgat gggcggcctg tattccaagc tgtttcggct cgagctgtct 24 0 

gagcacctgc cctacgtcac gctcgggctg atcgtctgga acctgatcaa cgccgccatc 3 00 

ctggacggcg cagaggtttt cgtcgccaac gaaggtctga tcaaacagct gccggcaccg 360 

ttgagcgtgc acgtctatcg gttggtgtgg cggcagatga tcttcttcgc ccacaacatc 420 

gtcatctact tcgtcatcgc gatcatcttt cctaagccgt ggtcgtgggc ggatctgtcg 480 

tttcttccgg cgctggcgct cattttcctc aattgcgttt gggtgtcact gtgtttcggc 540 

atcctggcga cccgctaccg cgacatcggc ccgctgctgt tttccgttgt gcagttgttg 600 

ttcttcatga cgccgatcat ctggaacgac gagaccctgc gtcggcaggg cgcgggccgc 660 

tggtcgagca tcgtcgagct caacccgctg ctgcactatc tggacatcgt gcgggcgcca 720 

ctgttgggcg ctcaccagga gctgcggcac tggctggtgg tgctggtgtt gaccgtcgtc 780 

ggctggatgc tggcggcgtt cgcgatgcgg cagtatcgcg cgcgggtgcc ctactgggtg 840 

tag 843 

<210> 140 
<211> 366 
<212> DNA 

<213> Mycobacterium tuberculosis 
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<400> 140 

atgcggttcg 

ctgtacaagg 

accatcaccg 

cgattcgtcg 

cacctctgcc 

gcgcagggca 

cgctga 



ttgtcaccgg 
tggcgggcct 
cgtacctgat 
cggtcatgct 
tcgcactctt 
ccgccacggt 



cggcctcgct 
acaggtcgac 
caaccgccgg 
cctctacgga 
gcactaccgg 
aatcaacttc 



gggatagttg 


actttggcct 


ctacgtcgtg 


60 


ctgtccaagg 


ccatcagctt 


catcgtcggc 


120 


tggacattcc 


aggccgagcc 


cagcacggcc 


180 


atcaccttcg 


ccgtgcaggt 


cggactcaac 


240 


gcgtgggcca 


tccccgtcgc 


gtttgtgatc 


300 


atcgtgcagc 


gagccgtgat 


cttccggatc 


360 








366 



<210> 141 

<211> 1386 

<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 141 

atgttgagcg tgggagctac cactaccgcc acccggctga ccgggtgggg ccgcacagcg 60 

ccgtcggtgg cgaatgtgct tcgcacccca gatgccgaga tgatcgtcaa ggcggtggct 12 0 

cg99tcgccg agtcgggggg cggccggggt gctatcgcgc gcgggctggg ccgctcctat 180 

ggggacaacg cccaaaacgg cggtgggttg gtgatcgaca tgacgccgct gaacactatc 240 

cactccattg acgccgacac caagctggtc gacatcgacg ccggggtcaa cctcgaccaa 3 00 

ctgatgaaag ccgccctgcc gttcgggctg tgggtcccgg tgctgccggg aacccggcag 360 

gtcaccgtcg gcggggcgat cgcctgcgat atccacggca agaaccatca cagcgctggc 420 

agcttcggta accacgtgcg cagcatggac ctgctgaccg ccgacggcga gatccgtcat 480 

ctcactccga ccggcgagga cgccgaactg ttctgggcca ccgtcggggg caacggtctc 540 

accggcatca tcatgcgggc caccatcgag atgacgccca cttcgacggc gtacttcatc 600 

gccgacggcg acgtcaccgc cagcctcgac gagaccatcg ccctgcacag cgacggcagc 660 

gaagcgcgct acacctattc cagtgcctgg ttcgacgcga tcagcgctcc cccgaagctg 72 0 

ggccgcgcgg cggtatcgcg tggccgcctg gccaccgtcg agcaattgcc tgcgaaactg 780 

cggagcgaac ctttgaaatt cgatgcgcca cagctactta cgttgcccga cgtgtttccc 840 

aacgggctgg ccaacaaata taccttcggc ccgatcggcg aactgtggta ccgcaaatcc 900 

ggcacctatc gcggcaaggt ccagaacctc acgcagttct accatccgct ggacatgttc 960 

ggcgaatgga accgcgccta cggcccagcg ggcttcctgc aatatcagtt cgtgatcccc 102 0 

acagaggcgg ttgatgagtt caagaagatc atcggcgtta ttcaagcctc gggtcactac 1080 

tcgtttctca acgtgttcaa gctgttcggc ccccgcaacc aggcgccgct cagcttcccc 1140 

atcccgggct ggaacatctg cgtcgacttc cccatcaagg acgggctggg gaagttcgtc 1200 

agcgaactcg accgccgggt actggaattc ggcggccggc tctacaccgc caaagactcc 1260 

cgtaccaccg ccgaaacctt tcatgccatg tatccgcgcg tcgacgaatg gatctccgtg 1320 

cgccgcaagg tcgatccgct gcgcgtattc gcctccgaca tggcccgacg cttggagctg 1380 

ctgtag 1386 

<210> 142 
<211> 765 
<212> DNA 

<213> Mycobacterium tuberculosis 



<400> 142 

atggttcttg atgccgtagg aaacccccag acggtgctgc tgctcggtgg cacctccgag 60 

atcgggctcg ccatctgcga gcgctacctg cacaattcgg cggcccgcat cgtgctggcc 12 0 

tgcctgcccg acgacccacg gcgggaggac gcggccgctg cgatgaagca ggccggcgcg 180 

cggtcggtgg agctgatcga ctttgacgcc ctggataccg acagccaccc gaagatgatc 240 

gaggcggcct tctccggcgg tgatgtggac gtggctatcg tcgcgttcgg cttgctcggc 3 00 

gacgccgaag agctgtggca gaaccagcgc aaggcggtgc agatcgccga aatcaactac 360 

accgcagcgg tttcggtggg cgtgctgctg gctgagaaga tgcgcgctca gggcttcggt 420 

cagatcatcg cgatgagctc ggccgccggt gagcgggtgc gacgggcgaa cttcgtctac 4 80 

ggctccacca aggccggtct ggacgggttt tacctggggt tgtcagaagc gctgcgcgag 540 

tacggtgttc gtgtgctggt gatccggccc ggccaggtgc gtacccggat gagcgcgcac 600 
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ctcaaggaag ctccattgac cgtcgacaag gagtacgtcg ccaacctcgc ggtgaccgcg 660 

tccgcaaaag gtaaggaatt ggtttgggcg ccagcagcgt tccgctacgt catgatggtg 720 

ttgcgtcaca tcccgcggag catcttccgc aagctgccca tctga 765 

<210> 143 
<211> 3285 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 143 

gtgccccacg acggtaatga gcgatctcac cggatcgcac gcctagcagc cgtcgtctcg 60 

ggaatcgcgg gtctgctgct gtgcggcatc gttccgctgc ttccggtgaa ccaaaccacc 120 

gcgaccatct tctggccgca gggcagcacc gccgacggca acatcaccca gatcaccgcc 180 

cctctggtat ccggggcgcc acgcgcgctg gacatctcga tcccctgctc ggccatcgcc 240 

acgctgcccg ccaacggcgg cctggtgctg tccacactgc cggccggtgg cgtggatacc 3 00 

ggtaaggccg ggctgttcgt ccgcgccaac caggacacgg tcgtcgtggc gttccgcgac 3 60 

tcggtggccg cggtggcggc ccgctccacg atcgcagcgg gaggctgtag cgcgctgcat 42 0 

atctgggccg ataccggcgg cgcgggcgct gattttatgg gtatacccgg cggcgccggg 4 80 

accctgccgc cggagaagaa gccacaggtt ggcggcatct tcaccgacct gaaggtcgga 540 

gcgcagcccg ggctgtcggc ccgcgtcgac atcgacactc ggtttatcac gacgcccggc 60 0 

gcgctcaaga aggccgtgat gctcctcggc gtgctggcgg tcctggtagc catggtgggg 660 

ctggccgcgc tggaccggct cagcaggggc cgcaccctgc gcgactggct gacccgatat 720 

cgcccgcggg tgcgggtcgg attcgccagc cggctcgctg acgcagcggt gatcgcgacc 7 80 

ttgttgctct ggcatgtcat cggcgccacc tcgtccgatg acggctacct tctgaccgtc 84 0 

gcccgggtcg ccccgaaggc cggctatgta gccaactact accggtattt cggcacgacg 900 

gaggcgccgt tcgactggta tacatcggtg cttgcccagc tggcggcggt gagcaccgcc 960 

ggcgtctgga tgcgcctgcc cgccaccctg gccggaatcg cctgctggct gatcgtcagc 1020 

cgtttcgtgc tgcggcggct gggaccgggc ccgggcgggc tggcgtccaa ccgggtcgct 10 8 0 

gtgttcaccg ctggtgcggt gttcctgtcc gcctggctgc cgttcaacaa cggcctgcgt 114 0 

cccgagccgc tgatcgcgct gggtgtgctg gtcacgtggg tgttggtgga acggtcgatc 12 00 

gcgctcggac ggctggcccc ggccgcggta gccatcatcg tggcgacgct taccgcgacg 12 60 

ctggcaccgc aggggttgat cgcgctggcc ccgctgctga ctggtgcgcg cgccatcgcc 13 2 0 

cagaggatcc ggcgccgccg ggcgaccgat ggactgctgg cgccgctggc ggtgctggcc 13 80 

gcggcgttgt cgctgatcac cgtggtggtg tttcgggacc agacgctggc cacggtggcc 144 0 

gaatcggcac gcatcaagta caaggtcggc ccgaccatcg cctggtacca ggacttcctg 1500 

cgctactact tccttaccgt ggagagcaac gttgaggggt cgatgtcccg ccggttcgcg 1560 

gtgctggtgt tgctgttctg cctgttcggg gtgctgttcg tgctgctgcg gcgcggccgg 162 0 

gtggcggggc tggccagcgg cccggcctgg cgactgatcg gcactacggc ggtcggcctg 1680 

ctgctgctca cgttcacgcc aaccaagtgg gccgtgcagt tcggcgcatt cgccgggctg 174 0 

gccggggtgt tgggtgcggt caccgcgttc acctttgccc gcatcggtct acatagtcga 1800 

cgcaacctca cgctgtacgt gaccgcgttg ctgttcgtgc tggcgtgggc aacctcgggc 1860 

atcaacgggt ggttctacgt cggcaactac ggggtgccgt ggtatgacat ccagcccgtc 192 0 

atcgccagcc acccggtgac gtcgatgttt ctgacgctgt cgatcctcac cggattgctg 1980 

gcagcctggt atcacttccg gatggactac gccgggcaca ccgaagtcaa agacaaccgg 2040 

cgcaaccgca tcttggcctc tacgccactg ctggtggtcg cggtgatcat ggtcgcaggc 2100 

gaagtcggct cgatggccaa ggccgcggtg ttccgttacc cgctttacac caccgccaag 2160 

gccaacctga ccgcgctcag caccgggctg tccagctgtg cgatggccga cgacgtgctg 2220 

gccgagcccg accccaatgc cggcatgctg caaccggttc cgggccaggc gttcggaccg 22 80 

gacggaccgc tgggcggtat cagtcccgtc ggcttcaaac ccgagggcgt gggcgaggac 2 34 0 

ctcaagtccg acccggtggt ctccaaaccc gggctggtca actccgatgc gtcgcccaac 2400 

aaacccaacg ccgccatcac cgactccgcg ggcaccgccg gagggaaggg cccggtcggg 2460 

atcaacgggt cgcacgcggc gctgccgttc ggattggacc cggcacgtac cccggtgatg 2520 

ggcagctacg gggagaacaa cctggccgcc acggccacct cggcctggta ccagttaccg 2580 

ccccgcagcc cggaccggcc gctggtggtg gtttccgcgg ccggcgccat ctggtcctac 2 64 0 

aaggaggacg gcgatttcat ctacggccag tccctgaaac tgcagtgggg cgtcaccggc 2700 

ccggacggcc gcatccagcc actggggcag gtatttccga tcgacatcgg accgcaaccc 2760 

gcgtggcgca atctgcggtt tccgctggcc tgggcgccgc cggaggccga cgtggcgcgc 2 82 0 
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attgtcgcct atgacccgaa cctgagccct gagcaatggt tcgccttcac cccgccccgg 2880 

gttccggtgc tggaatctct gcagcggttg atcgggtcag cgacaccggt gttgatggac 2940 

atcgcgaccg cagccaactt cccctgccag cgaccgtttt ccgagcatct cggcattgcc 3000 

gagcttccgc agtaccggat cctgccggac cacaagcaga cggcggcgtc gtcgaaccta 3060 

tggcagtcca gctcgaccgg cggtccgttc ctgttcaccc aggcgctgct gcgcacctcg 3120 

acgatcgcca cgtacctgcg tggggactgg tatcgcgact ggggatcggt ggagcagtac 3180 

caccggctgg tgccggccga tcaggctcca gacgccgttg tcgaggaggg cgtgatcact 324 0 

gtgcccggct ggggtcggcc aggaccgatc agggcgctgc catga 3285 

<210> 144 
<211> 3297 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 144 

atgacacagt gcgcgagcag acgcaaaagc accccaaatc gggcgatttt gggggctttt 60 

gcgtctgctc gcgggacgcg ctgggtggcc accatcgccg ggctgattgg ctttgtgttg 12 0 

tcggtggcga cgccgctgct gcccgtcgtg cagaccaccg cgatgctcga ctggccacag 180 

cgggggcaac tgggcagcgt gaccgccccg ctgatctcgc tgacgccggt cgactttacc 24 0 

gccaccgtgc cgtgcgacgt ggtgcgcgcc atgccacccg cgggcggggt ggtgctgggc 3 00 

accgcaccca agcaaggcaa ggacgccaat ttgcaggcgt tgttcgtcgt cgtcagcgcc 360 

cagcgcgtgg acgtcaccga ccgcaacgtg gtgatcttgt ccgtgccgcg cgagcaggtg 42 0 

acgtccccgc agtgtcaacg catcgaggtc acctctaccc acgccggcac cttcgccaac 480 

ttcgtcgggc tcaaggaccc gtcgggcgcg ccgctgcgca gcggcttccc cgaccccaac 540 

ctgcgcccgc agattgtcgg ggtgttcacc gacctgaccg ggcccgcgcc gcccgggctg 600 

gcggtctcgg cgaccatcga cacccggttc tccacccggc cgaccacgct gaaactgctg 660 

gcgatcatcg gggcgatcgt ggccaccgtc gtcgcactga tcgcgttgtg gcgcctggac 720 

cagttggacg ggcggggctc aattgcccag ctcctcctca ggccgttccg gcctgcatcg 780 

tcgccgggcg gcatgcgccg gctgattccg gcaagctggc gcaccttcac cctgaccgac 840 

gccgtggtga tattcggctt cctgctctgg catgtcatcg gcgcgaattc gtcggacgac 900 

ggctacatcc tgggcatggc ccgagtcgcc gaccacgccg gctacatgtc caactatttc 960 

cgctggttcg gcagcccgga ggatcccttc ggctggtatt acaacctgct ggcgctgatg 102 0 

acccatgtca gcgacgccag tctgtggatg cgcctgccag acctggccgc cgggctagtg 1080 

tgctggctgc tgctgtcgcg tgaggtgctg ccccgcctcg ggccggcggt ggaggccagc 1140 

aaacccgcct actgggcggc ggccatggtc ttgctgaccg cgtggatgcc gttcaacaac 1200 

ggcctgcggc cggagggcat catcgcgctc ggctcgctgg tcacctatgt gctgatcgag 1260 

cggtccatgc ggtacagccg gctcacaccg gcggcgctgg ccgtcgttac cgccgcattc 1320 

acactgggtg tgcagcccac cggcctgatc gcggtggccg cgctggtggc cggcggccgc 13 80 

ccgatgctgc ggatcttggt gcgccgtcat cgcctggtcg gcacgttgcc gttggtgtcg 144 0 

ccgatgctgg ccgccggcac cgtcatcctg accgtggtgt tcgccgacca gaccctgtca 1500 

acggtgttgg aagccaccag ggttcgcgcc aaaatcgggc cgagccaggc gtggtatacc 1560 

gagaacctgc gttactacta cctcatcctg cccaccgtcg acggttcgct gtcgcggcgc 1620 

ttcggctttt tgatcaccgc gctatgcctg ttcaccgcgg tgttcatcat gttgcggcgc 1680 

aagcgaattc ccagcgtggc ccgcggaccg gcgtggcggc tgatgggcgt catcttcggc 174 0 

accatgttct tcctgatgtt cacgcccacc aagtgggtgc accacttcgg gctgttcgcc 1800 

gccgtagggg cggcgatggc cgcgctgacg acggtgttgg tatccccatc ggtgctgcgc 1860 

tggtcgcgca accggatggc gttcctggcg gcgttattct tcctgctggc gttgtgttgg 192 0 

gccaccacca acggctggtg gtatgtctcc agctacggtg tgccgttcaa cagcgcgatg 1980 

ccgaagatcg acgggatcac agtcagcaca atctttttcg ccctgtttgc gatcgccgcc 2 04 0 

ggctatgcgg cctggctgca cttcgcgccc cgcggcgccg gcgaagggcg gctgatccgc 2100 

gcgctgacga cagccccggt accgatcgtg gccggtttca tggcggcggt gttcgtcgcg 2160 

tccatggtgg ccgggatcgt gcgacagtac ccgacctact ccaacggctg gtccaacgtg 2220 

cgggcgtttg tcggcggctg cggactggcc gacgacgtac tcgtcgagcc tgataccaat 22 80 

gcgggtttca tgaagccgct ggacggcgat tcgggttctt ggggcccctt gggcccgctg 2 34 0 

ggtggagtca acccggtcgg cttcacgccc aacggcgtac cggaacacac ggtggccgag 2400 

gcgatcgtga tgaaacccaa ccagcccggc accgactacg actgggatgc gccgaccaag 2460 

ctgacgagtc ctggcatcaa tggttctacg gtgccgctgc cctatgggct cgatcccgcc 2 52 0 
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cgggtaccgt tggcaggcac ctacaccacc ggcgcacagc aacagagcac actcgtctcg 2580 

gcgtggtatc tcctgcctaa gccggacgac gggcatccgc tggtcgtggt gaccgccgcg 2640 

ggcaagatcg ccggcaacag cgtgctgcac gggtacaccc ccgggcagac tgtggtgctc 2700 

gaatacgcca tgccgggacc cggagcgctg gtacccgccg ggcggatggt gcccgacgac 2760 

ctatacggag agcagcccaa ggcgtggcgc aacctgcgct tcgcccgagc aaagatgccc 2 82 0 

gccgatgccg tcgcggtccg ggtggtggcc gaggatctgt cgctgacacc ggaggactgg 2 880 

atcgcggtga ccccgccgcg ggtaccggac ctgcgctcac tgcaggaata tgtgggctcg 2 94 0 

acgcagccgg tgctgctgga ctgggcggtc ggtttggcct tcccgtgcca gcagccgatg 3 000 

ctgcacgcca atggcatcgc cgaaatcccg aagttccgca tcacaccgga ctactcggct 3 060 

aagaagctgg acaccgacac gtgggaagac ggcactaacg gcggcctgct cgggatcacc 312 0 

gacctgttgc tgcgggccca cgtcatggcc acctacctgt cccgcgactg ggcccgcgat 3180 

tggggttccc tgcgcaagtt cgacaccctg gtcgatgccc ctcccgccca gctcgagttg 3240 

ggcaccgcga cccgcagcgg cctgtggtca ccgggcaaga tccgaattgg tccatag 3297 

<210> 145 
<211> 1260 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 145 

gtgatcgacc tgaagctgct tcgtgaaaac cccgacgcgg tacgccgctc acaactcagc 60 

cgcggcgagg acccggcgct ggtagatgcc ctgctgacgg ccgacgccgc ccgccgggcc 12 0 

gtgatctcga ccgccgattc gttacgggcc gagcagaaag ccgccagcaa aagcgtgggt 18 0 

ggcgcgtctc ccgaagagcg cccgccgctg ctgcggcgcg cgaaggaact cgccgagcag 24 0 

gtcaaagccg ctgaggccga cgaggtcgaa gcggaggcgg cgttcaccgc ggcgcacctg 30 0 

gcgatctcga atgtcatcgt ggacggggta cccgccggcg gggaggacga ctacgcggtg 36 0 

ctcgacgtcg tcggcgagcc cagctacctc gagaacccca aggaccacct ggagctcggc 42 0 

gagtcgctgg gcctgatcga catgcagcgc ggcgccaagg tgtcgggttc acggttctac 48 0 

ttcctgaccg gtcggggtgc cctactgcag cttggattgc tgcagctggc gctgaagcta 54 0 

gccgtcgaca acggctttgt ccctacgatc ccgccggtgc tggtgcgccc ggaagtgatg 60 0 

gtaggcacgg gatttctagg cgcccacgcc gaggaggtgt accgggtaga gggcgacggc 660 

ctctaccttg tgggcacctc cgaggtaccg ctggcggggt atcactccgg cgagattctg 72 0 

gacctttccc gcgggccgct gcggtatgcg ggctggtcgt cgtgtttccg acgtgaggcc 78 0 

ggcagccatg gcaaggacac gcgcggcatc atccgggtgc accagttcga caaagtcgag 84 0 

ggcttcgtct actgcacacc ggccgacgcg gagcacgaac atgagcggct gctgggctgg 90 0 

cagcgccaga tgctggcacg catcgaggtg ccgtatcggg tcatcgacgt ggccgcgggt 960 

gatctcggct cgtcggccgc ccgcaagttc gactgcgagg cgtggattcc gacgcagggg 102 0 

gcctatcgcg agctgacgtc gacgtcgaac tgcaccacct ttcaggcgcg ccggttggcg 108 0 

acccgctacc gggatgccag cggcaagccg cagatcgcgg ccaccctcaa cggaacgctg 114 0 

gccaccaccc ggtggctggt tgcgatcctg gagaaccacc agcggcccga cggcagcgtt 120 0 

agagtcccgg acgcactggt tccgttcgtg ggtgtcgaag tgctggagcc ggtcgcttag 1260 

<210> 146 
<211> 1443 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 146 

gtgccggaag ccgtccagga agccgatctg ctaaccgccg ctgcggttgc cttgaacagg 60 

catgctgcct tattgcggga actcgggtcg gtgttcgccg ccgcgggaca cgagttgtat 12 0 

ctggtcggcg gttcggtgcg agatgcactg ttgggccggt tgagccccga cctggacttc 180 

accaccgacg cccgtcccga gcgggtgcag gagatcgtgc ggccgtgggc cgatgcggtg 24 0 

t999ataccg gaatcgaatt cggcaccgtc ggcgtgggta agagcgacca ccgcatggag 300 

atcaccacat tccgtgccga cagctacgac cgggtttcgc gtcatccaga ggtacgtttc 360 

ggcgattgcc tcgagggcga tctggtccgc cgcgacttca ccacgaacgc aatggctgtg 42 0 

cgcgtcaccg ccactgggcc gggcgaattc ctggatccgc ttggtggctt ggcggcgctg 4 80 

cgggccaagg tgttagacac cccggcggcg ccgtcggggt cctttggcga cgatccgttg 540 



84 



cggatgctgc gcgccgcgcg gttcgtctcg caacttggat tcgcggtggc gccgcgggtg 600 

cgcgcggcga tcgaagagat ggcgccgcag ttggcccgaa tcagcgccga acgggtggcc 660 

gccgagctgg acaagctgct ggtcggtgag gatccggccg cgggtatcga cctgatggtg 72 0 

cagagcggta tgggtgctgt ggtcttgcct gaaatcggtg ggatgcggat ggcgatcgac 7 80 

gaacatcacc agcacaagga cgtctatcag cattccttga ccgtgctgcg gcaggcgatc 84 0 

gcgctggagg acgacggccc ggatctggtg ttgcgctggg cggcgctgct gcacgacatc 900 

ggcaagcccg ccacccgccg tcacgaaccc gacggtgggg tgagcttcca tcaccacgaa 960 

gtggtcggcg ccaagatggt gcgcaagcgg atgcgggcgc tgaagtattc caagcagatg 1020 

atcgacgaca tctcgcagct ggtctacctg catctgcggt ttcacggcta cggcgatggg 1080 

aaatggaccg actctgcggt gcgccgctat gtcaccgacg ccggggccct actgccacgg 1140 

ctgcacaagc tggtgcgcgc cgactgcacg acccgcaaca agcgccgggc cgcgcggttg 1200 

caggccagtt acgaccggct ggaagagcgg atcgcggagc tggccgccca ggaggatctg 1260 

gatcgggtgc gccccgacct ggacggcaac cagatcatgg cggtgctcga cattccggcg 1320 

ggcccgcaag tcggcgaggc gtggcgctac ttgaaggagc tgcggctaga gcgcggcccg 13 80 

ttgtccaccg aggaggcgac aaccgagctg ctgtcctggt ggaaatcacg ggggaaccgc 1440 

tag 1443 

<210> 147 
<211> 402 
<212> PRT 

<213> Mycobacterium tuberculosis 
<400> 147 



Met 


Asp 


Ala 


Ala 


Thr 


Thr 


Arg 


Val 


Gly 


Leu 


Thr 


Asp 


Leu 


Thr 


Phe 


Arg 


1 








5 










10 










15 




Leu 


Leu 


Arg 


Glu 


Ser 


Phe 


TV T 

Ala 


Asp 


Ala 


Val 


Ser 


Trp 


Val 


TV 1 ^ 

Ala 


Lys 


Asn 








20 










25 










30 






Leu 


Pro 


Ala 


Arg 


Pro 


Ala 


Val 


Pro 


Val 


Leu 


Ser 


Gly 


Val 


Leu 


Leu 


Thr 






35 










40 










45 








Gly 


Ser 


Asp 


Asn 


Gly 


Leu 


Thr 


He 


Ser 


Gly 


Phe 


Asp 


Tyr 


Glu 


Val 


Ser 




50 










55 










60 










Ala 


Glu 


Ala 


Gin 


Val 


Gly 


Ala 


Glu 


He 


Val 


Ser 


Pro 


Gly 


Ser 


Val 


Leu 


65 










70 










75 










80 


Val 


Ser 


Gly 


Arg 


Leu 


Leu 


Ser 


Asp 


He 


Thr 


Arg 


Ala 


Leu 


Pro 


Asn 


Lys 










85 










90 










95 




Pro 


Val 


Asp 


Val 


His 


Val 


Glu 


Gly 


Asn 


Arg 


Val 


Ala 


Leu 


Thr 


Cys 


Gly 








100 










105 










110 






Asn 


Ala 


Arg 


Phe 


Ser 


Leu 


Pro 


Thr 


Met 


Pro 


Val 


Glu 


Asp 


Tyr 


Pro 


Thr 






115 










120 










125 








Leu 


Pro 


Thr 


Leu 


Pro 


Glu 


Glu 


Thr 


Gly 


Leu 


Leu 


Pro 


Ala 


Glu 


Leu 


Phe 




130 










135 










140 










Ala 


Glu 


Ala 


He 


Ser 


Gin 


Val 


Ala 


He 


Ala 


Ala 


Gly 


Arg 


Asp 


Asp 


Thr 


145 










150 










155 










160 


Leu 


Pro 


Met 


Leu 


Thr 


Gly 


He 


Arg 


Val 


Glu 


He 


Leu 


Gly 


Glu 


Thr 


Val 










165 










170 










175 




Val 


Leu 


Ala 


Ala 


Thr 


Asp 


Arg 


Phe 


Arg 


Leu 


Ala 


Val 


Arg 


Glu 


Leu 


Lys 








180 










185 










190 






Trp 


Ser 


Ala 


Ser 


Ser 


Pro 


Asp 


He 


Glu 


Ala 


Ala 


Val 


Leu 


Val 


Pro 


Ala 






195 










200 










205 








Lys 


Thr 


Leu 


Ala 


Glu 


Ala 


Ala 


Lys 


Ala 


Gly 


He 


Gly 


Gly 


Ser 


Asp 


Val 




210 










215 










220 










Arg 


Leu 


Ser 


Leu 


Gly 


Thr 


Gly 


Pro 


Gly 


Val 


Gly 


Lys 


Asp 


Gly 


Leu 


Leu 


225 










230 










235 










240 


Gly 


He 


Ser 


Gly 


Asn 


Gly 


Lys 


Arg 


Ser 


Thr 


Thr 


Arg 


Leu 


Leu 


Asp 


Ala 










245 










250 










255 




Glu 


Phe 


Pro 


Lys 


Phe 


Arg 


Gin 


Leu 


Leu 


Pro 


Thr 


Glu 


His 


Thr 


Ala 


Val 



260 265 270 
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Ala 


Thr 


Met 


Asp 






275 




Leu 


Val 


Ala 


Asp 




290 






Ser 


Val 


Arg 


Leu 


305 








Asp 


Leu 


Val 


Val 


Pro 


Thr 


Tyr 


Leu 








340 


Ser 


Phe 


Gly 


Phe 






355 




Ser 


Gly 


Asp 


Asp 




370 






Pro 


Ala 


Val 


Ser 


385 








Pro 


Gly 







Val Ala Glu Leu 
280 

Arg Gly Ala Gin 
295 

Ser Ala Gly Ala 
310 

Asp Tyr Ala Gly 
325 

Thr Asp Gly Leu 

Thr Thr Ala Gly 
360 

Arg Pro Val Ala 
375 

Thr Asp Tyr Val 
390 



He Glu Ala He 

Val Arg Met Glu 
300 

Asp Asp Val Gly 
315 

Glu Pro Leu Thr 
330 

Ser Ser Leu Arg 
345 

Lys Pro Ala Leu 

Gly Leu Asn Gly 
380 

Tyr Leu Leu Met 
395 



Lys Leu Val Ala 
285 

Phe Ala Asp Gly 

Arg Ala Glu Glu 
320 

He Ala Phe Asn 
335 

Ser Glu Arg Val 
350 

Leu Arg Pro Val 
365 

Asn Gly Pro Phe 

Pro Val Arg Leu 
400 



<210> 148 

<211> 385 

<212> PRT 

<213> Mycobacterium tuberculosis 



<400> 148 

Val Tyr Val Arg 

1 

Val Asp Leu Glu 
20 

Gly Tyr Gly Lys 
35 

Leu Gly Ser His 
50 

Thr Asp Arg Ala 
65 

Cys Ala Val Asp 

Leu Asn Arg Ser 
100 

Arg Ala Val Leu 
115 

Pro Ala Asp Arg 
130 

Pro Ala He Ala 
145 

Arg Thr Ala Leu 

Arg Gly Val Phe 
180 

His Gly Ala Glu 
195 

Ala Pro Glu Val 
210 

Ser Ala Ser He 
225 

Glu Gin Ser Asp 



His Leu Gly Leu 
5 

Leu His Pro Gly 

Thr Asn Leu He 
40 

Arg Val Ser Ala 
55 

Val He Ser Thr 
70 

Leu Glu He Ala 
85 

Ser Val Arg Ser 

Phe Ala Pro Glu 
120 

Arg Arg Tyr Leu 
135 

Ala Val Arg Ala 
150 

Leu Lys Ser Val 
165 

Asp Thr Leu Glu 

Leu Val Ala Ala 
200 

Lys Lys Ala Tyr 
215 

Gly Tyr Arg Ala 
230 

He Asp Arg Gin 
245 



Arg Asp Phe Arg 
10 

Arg Thr Val Phe 
25 

Glu Ala Leu Trp 

Asp Leu Pro Leu 
60 

He Val Val Asn 
75 

Thr Gly Arg Val 
90 

Thr Arg Asp Val 
105 

Asp Leu Gly Leu 

Asp Asp Leu Ala 
14 0 

Glu Tyr Glu Arg 
155 

Pro Gly Ala Arg 
170 

Val Trp Asp Ser 
185 

Arg He Asp Leu 

Gin Leu Leu Ala 
220 

Ser Met Asp Val 
235 

Leu Leu Ala Ala 
250 



Ser Trp Ala Cys 
15 

Val Gly Pro Asn 
30 

Tyr Ser Thr Thr 
45 

He Arg Val Gly 

Asp Gly Arg Glu 
80 

Asn Lys Ala Arg 
95 

Val Gly Val Leu 
110 

Val Arg Gly Asp 
125 

He Val Arg Arg 

Val Leu Arg Gin 
160 

Tyr Arg Gly Asp 
175 

Arg Leu Ala Glu 
190 

Val Asn Gin Leu 
205 

Pro Glu Ser Arg 

Thr Gly Pro Ser 
240 

Arg Leu Leu Ala 
255 
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Ala 


Leu 


Ala 


Ala 


Arg 


Arg 


Asp 


Ala 


Glu Leu Glu Arg Gly Val 


Cys 


Leu 








260 










265 


270 






Val 


Gly 


Pro 


His 


Arg 


Asp 


Asp 


Leu 


He Leu Arg 


Leu Gly Asp 


Gin 


Pro 






275 










280 




285 






Ala 


Lys 


Gly 


Phe 


Ala 


Ser 


His 


Gly 


Glu Ala Trp 


Ser Leu Ala 


Val 


AX a 




290 










295 






300 






Leu 


Arg 


Leu 


Ala 


Ala 


Tyr 


Gin 


Leu 


Leu Arg Val 


Asp Gly Gly Glu 


Pro 


305 








310 






315 






O O A 


Val 


Leu 


Leu 


Leu 


Asp 


Asp 


Val 


Phe 


Ala Glu Leu 


Asp Val Met 


Arg 


Arg 










325 








330 




335 




Arg 


Ala 


Leu 


Ala 


Thr 


Ala 


Ala 


Glu 


Ser Ala Glu 


Gin Val Leu 


Val 


Thr 






340 










345 


350 






Ala 


Ala 


Val 


Leu 


Glu 


Asp 


He 


Pro 


Ala Gly Trp Asp Ala Arg Arg 


Val 






355 










360 




365 






His 


He 


Asp 


Val 


Arg 


Ala 


Asp 


Asp 


Thr Gly Ser 


Met Ser Val 


Val 


Leu 




370 










375 






380 







Pro 
385 



<210> 149 
<211> 714 
<212> PRT 

<213> Mycobacterium tuberculosis 



<400> 149 



Met 


Gly 


Lys 


Asn 


Glu 


Ala 


Arg 


Arg Ser 


Ala 


Leu 


Ala 


Pro 


Asp 


His 


Gly 


1 








5 








10 










15 




Thr 


Val 


Val 


Cys 


Asp 


Pro 


Leu 


Arg Arg 


Leu Asn Arg 


Met 


His 


Ala 


Thr 








20 








25 










30 






Pro 


Glu 


Glu 


Ser 


He 


Arg 


He 


Val Ala 


Ala 


Gin 


Lys 


Lys 


Lys 


Ala 


Gin 






35 










40 








45 








Asp 


Glu 


Tyr 


Gly 


Ala 


Ala 


Ser 


He Thr 


He 


Leu Glu Gly Leu 


Glu 


Ala 




50 










55 








60 










Val 


Arg 


Lys 


Arg 


Pro Gly 


Met 


Tyr He Gly Ser Thr Gly Glu Arg Gly 


65 










70 








75 










80 


Leu 


His 


His 


Leu 


He 


Trp 


Glu 


Val Val 


Asp 


Asn 


Ala 


Val 


Asp 


Glu 


Ala 










85 








90 










95 




Met 


Ala 


Gly 


Tyr 


Ala 


Thr 


Thr 


Val Asn 


Val 


Val 


Leu 


Leu 


Glu 


Asp 


Gly 






100 








105 










110 






Gly Val 


Glu 


Val 


Al^ 


Asp 


Asp 


Gly Arg Gly 


He 


Pro 


Val 


Ala 


Thr 


His 






115 










120 








125 








Ala 


Ser 


Gly 


He 


Pro 


Thr 


Val 


Asp Val 


Val 


Met 


Thr 


Gin 


Leu 


His 


Ala 




130 










135 








140 










Gly Gly Lys 


Phe 


Asp 


Ser 


Asp 


Ala Tyr 


Ala 


He 


Ser Gly Gly 


Leu 


His 


145 










150 








155 










160 


Gly Val 


Gly 


Val 


Ser 


Val 


Val 


Asn Ala 


Leu 


Ser 


Thr 


Arg 


Leu 


Glu 


Val 








165 








170 










175 




Glu 


He 


Lys 


Arg 


Asp Gly 


Tyr 


Glu Trp 


Ser 


Gin 


Val 


Tyr 


Glu 


Lys 


Ser 








180 








185 










190 






Glu 


Pro 


Leu 


Gly 


Leu 


Lys 


Gin 


Gly Ala 


Pro 


Thr 


Lys 


Lys 


Thr Gly 


Ser 






195 










200 








205 








Thr 


Val 


Arg 


Phe 


Trp 


Ala 


Asp 


Pro Ala 


Val 


Phe 


Glu 


Thr 


Thr 


Glu 


Tyr 




210 










215 








220 










Asp 


Phe 


Glu 


Thr 


Val 


Ala 


Arg 


Arg Leu 


Gin 


Glu 


Met 


Ala 


Phe 


Leu 


Asn 


225 










230 








235 










240 


Lys 


Gly 


Leu 


Thr 


He 


Asn 


Leu 


Thr Asp 


Glu 


Arg 


Val 


Thr 


Gin 


Asp 


Glu 






245 








250 










255 
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Val Val Asp Glu 
260 

Ser Glu Arg Ala 
275 

Thr Phe His Tyr 
290 

Arg Thr Lys Asn 
305 

Gly Thr Gly His 

Ser Glu Ser Val 
340 

Gly Thr His Glu 
355 

Lys Tyr Ala Lys 
370 

Thr Gly Asp Asp 
385 

Val Ser Glu Pro 

Thr Glu Val Lys 
420 

His Trp Phe Glu 
435 

Ala Val Ser Ser 
450 

Leu Val Arg Arg 
465 

Leu Ala Asp Cys 

Val Glu Gly Asp 
500 

Met Phe Gin Ala 
515 

Lys Ala Arg lie 
530 

lie Thr Ala Leu 
545 

Leu Arg Tyr His 

Gin His lie Ser 
580 

Pro Leu lie Glu 
595 

Lys Leu Lys Trp 
610 

Glu Arg Asp Gly 
625 

Asn Lys Glu Asp 

Ala Lys Glu Leu 
660 

Arg Gin Val Thr 
675 

lie Leu Met Gly 
690 

Asn Ala Lys Asp 



Val Val Ser Asp 

Ala Glu Ser Thr 
280 

Pro Gly Gly Leu 
295 

Ala lie His Ser 
310 

Glu Val Glu He 
325 

His Thr Phe Ala 

Glu Gly Phe Arg 
360 

Asp Arg Lys Leu 
375 

He Arg Glu Gly 
390 

Gin Phe Glu Gly 
405 

Ser Phe Val Gin 

Ala Asn Pro Thr 
440 

Ala Gin Ala Arg 
455 

Lys Ser Ala Thr 
470 

Arg Ser Thr Asp 
485 

Ser Ala Gly Gly 

He Leu Pro Leu 
520 

Asp Arg Val Leu 
535 

Gly Thr Gly lie 
550 

Lys He Val Leu 
565 

Thr Leu Leu Leu 

Asn Gly His Val 
600 

Gin Arg Ser Asp 
615 

Leu Leu Glu Ala 
630 

Gly He Gin Arg 
645 

Trp Glu Thr Thr 

Leu Asp Asp Ala 
680 

Glu Asp Val Asp 
695 

Val Arg Phe Leu 



Val Ala Glu Ala 
265 

Ala Pro His Lys 

Val Asp Phe Val 
300 

Ser He Val Asp 
315 

Ala Met Gin Trp 
330 

Asn Thr He Asn 
345 

Ser Ala Leu Thr 

Leu Lys Asp Lys 
380 

Leu Ala Ala Val 
395 

Gin Thr Lys Thr 
410 

Lys Val Cys Asn 
425 

Asp Ala Lys Val 

He Ala Ala Arg 
460 

Asp He Gly Gly 
475 

Pro Arg Lys Ser 
490 

Ser Ala Lys Ser 
505 

Arg Gly Lys He 

Lys Asn Thr Glu 
540 

His Asp Glu Phe 
555 

Met Ala Asp Ala 
570 

Thr Leu Leu Phe 
585 

Phe Leu Ala Gin 

Pro Glu Phe Ala 
620 

Gly Leu Lys Ala 
635 

Tyr Lys Gly Leu 
650 

Met Asp Pro Ser 
665 

Ala Ala Ala Asp 

Ala Arg Arg Ser 
700 

Asp Val 



Pro Lys Ser Ala 
270 

Val Lys Ser Arg 
285 

Lys His He Asn 

Phe Ser Gly Lys 
320 

Asn Ala Gly Tyr 
335 

Thr His Glu Gly 
350 

Ser Val Val Asn 
365 

Asp Pro Asn Leu 

He Ser Val Lys 
400 

Lys Leu Gly Asn 
415 

Glu Gin Leu Thr 
430 

Val Val Asn Lys 
445 

Lys Ala Arg Glu 

Leu Pro Gly Lys 
480 

Glu Leu Tyr Val 
495 

Gly Arg Asp Ser 
510 

He Asn Val Glu 
525 

Val Gin Ala He 

Asp He Gly Lys 
560 

Asp Val Asp Gly 
575 

Arg Phe Met Arg 
590 

Pro Pro Leu Tyr 
605 

Tyr Ser Asp Arg 

Gly Lys Lys He 
640 

Gly Glu Met Asp 
655 

Val Arg Val Leu 
670 

Glu Leu Phe Ser 
685 

Phe He Thr Arg 
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705 710 

<210> 150 
<211> 838 
<212> PRT 

<213> Mycobacterium tuberculosis 
<400> 150 

Met Thr Asp Thr Thr Leu Pro Pro Asp Asp Ser Leu Asp Arg lie Glu 

15 10 15 

Pro Val Asp lie Glu Gin Glu Met Gin Arg Ser Tyr lie Asp Tyr Ala 

20 25 30 

Met Ser Val lie Val Gly Arg Ala Leu Pro Glu Val Arg Asp Gly Leu 

35 40 45 

Lys Pro Val His Arg Arg Val Leu Tyr Ala Met Phe Asp Ser Gly Phe 

50 55 60 

Arg Pro Asp Arg Ser His Ala Lys Ser Ala Arg Ser Val Ala Glu Thr 
65 70 75 80 

Met Gly Asn Tyr His Pro His Gly Asp Ala Ser lie Tyr Asp Ser Leu 

85 90 95 

Val Arg Met Ala Gin Pro Trp Ser Leu Arg Tyr Pro Leu Val Asp Gly 

100 105 110 

Gin Gly Asn Phe Gly Ser Pro Gly Asn Asp Pro Pro Ala Ala Met Arg 

115 120 125 

Tyr Thr Glu Ala Arg Leu Thr Pro Leu Ala Met Glu Met Leu Arg Glu 

130 135 140 

lie Asp Glu Glu Thr Val Asp Phe lie Pro Asn Tyr Asp Gly Arg Val 
145 150 155 160 

Gin Glu Pro Thr Val Leu Pro Ser Arg Phe Pro Asn Leu Leu Ala Asn 

165 170 175 

Gly Ser Gly Gly lie Ala Val Gly Met Ala Thr Asn He Pro Pro His 

180 185 190 

Asn Leu Arg Glu Leu Ala Asp Ala Val Phe Trp Ala Leu Glu Asn His 

195 200 205 

Asp Ala Asp Glu Glu Glu Thr Leu Ala Ala Val Met Gly Arg Val Lys 

210 215 220 

Gly Pro Asp Phe Pro Thr Ala Gly Leu He Val Gly Ser Gin Gly Thr 
225 230 235 240 

Ala Asp Ala Tyr Lys Thr Gly Arg Gly Ser He Arg Met Arg Gly Val 

245 250 255 

Val Glu Val Glu Glu Asp Ser Arg Gly Arg Thr Ser Leu Val He Thr 

260 265 270 

Glu Leu Pro Tyr Gin Val Asn His Asp Asn Phe He Thr Ser He Ala 

275 280 285 

Glu Gin Val Arg Asp Gly Lys Leu Ala Gly He Ser Asn He Glu Asp 

290 295 300 

Gin Ser Ser Asp Arg Val Gly Leu Arg He Val He Glu He Lys Arg 
305 310 315 320 

Asp Ala Val Ala Lys Val Val He Asn Asn Leu Tyr Lys His Thr Gin 

325 330 335 

Leu Gin Thr Ser Phe Gly Ala Asn Met Leu Ala He Val Asp Gly Val 

340 345 350 

Pro Arg Thr Leu Arg Leu Asp Gin Leu He Arg Tyr Tyr Val Asp His 

355 360 365 

Gin Leu Asp Val He Val Arg Arg Thr Thr Tyr Arg Leu Arg Lys Ala 

370 375 380 

Asn Glu Arg Ala His He Leu Arg Gly Leu Val Lys Ala Leu Asp Ala 
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385 

Leu Asp Glu Val 

Ala Arg Ala Gly 
420 

Gin Ala lie Leu 
435 

Gin Arg lie He 
450 

Leu Glu Asp He 
465 

Asp Glu Leu Ala 

Arg He He Ala 
500 

Arg Glu Asp Val 
515 

Thr Lys Thr Asp 
530 

Gin Gly Ala Gly 
545 

Cys Ser Thr His 

Tyr Arg Ala Lys 
580 

Gly Gin His Val 
595 

Ala Gin Val He 
610 

Leu Ala Thr Arg 
625 

Asp Ser Asn Arg 

Asp Glu Leu Val 
660 

Leu Val Ser Ala 
675 

Ala Leu Arg Pro 
690 

Phe Asn He Asp 
705 

Thr Tyr Leu Leu 

He Glu Glu Tyr 
740 

Val Met Tyr Asp 
755 

Asp Asp Asp Ser 
770 

Arg Thr Ala Ala 
785 

Val Arg Leu Met 

Arg Asn Ala Glu 
820 

Ala Asp Gin Thr 
835 



390 

He Ala Leu He 
405 

Leu He Glu Leu 

Asp Met Gin Leu 
440 

Asp Asp Leu Ala 
455 

Leu Ala Lys Pro 
470 

Glu He Val Asp 
485 

Ala Asp Gly Asp 

Val Val Thr He 
520 

Leu Tyr Arg Ser 
535 

Leu Lys Gin Asp 
550 

Asp Leu He Leu 
565 

Ala Tyr Asp Leu 

Ala Asn Leu Leu 
600 

Gin He Arg Gly 
615 

Asn Gly Leu Val 
630 

Ser Gly Gly He 
645 

Gly Ala Val Leu 

Asn Gly Gin Ser 
680 

Met Gly Arg Ala 
695 

Asp Arg Leu Leu 
710 

Val Ala Thr Ser 
725 

Pro Val Gin Gly 

Arg Arg Arg Gly 
760 

Glu Leu Tyr Ala 
775 

Arg Gin Val Arg 
790 

Asn Leu Gly Glu 
805 

Glu Ser Gly Asp 
Gly Asn 



395 

Arg Ala Ser Glu 
410 

Leu Asp He Asp 
425 

Arg Arg Leu Ala 

Lys He Glu Ala 
460 

Glu Arg Gin Arg 
475 

Arg His Gly Asp 
490 

Val Ser Asp Glu 
505 

Thr Glu Thr Gly 

Gin Lys Arg Gly 
540 

Asp He Val Ala 
555 

Phe Phe Thr Thr 
570 

Pro Glu Ala Ser 
585 

Ala Phe Gin Pro 

Tyr Thr Asp Ala 
620 

Lys Lys Ser Lys 
635 

Val Ala Val Asn 
650 

Cys Ser Ala Gly 
665 

He Arg Phe Ser 

Thr Ser Gly Val 
700 

Ser Leu Asn Val 
715 

Gly Gly Tyr Ala 
730 

Arg Gly Gly Lys 
745 

Arg Leu Val Gly 

Val Thr Ser Gly 
780 

Lys Ala Gly Arg 
795 

Gly Asp Thr Leu 
810 

Asp Asn Ala Val 
825 



400 

Thr Val Asp He 
415 

Glu He Gin Ala 
430 

Ala Leu Glu Arg 
445 

Glu He Ala Asp 

Gly He Val Arg 
480 

Asp Arg Arg Thr 
495 

Asp Leu He Ala 
510 

Tyr Ala Lys Arg 
525 

Gly Lys Gly Val 

His Phe Phe Val 
560 

Gin Gly Arg Val 
575 

Arg Thr Ala Arg 
590 

Glu Glu Arg He 
605 

Pro Tyr Leu Val 

Leu Thr Asp Phe 
640 

Leu Arg Asp Asn 
655 

Asp Asp Leu Leu 
670 

Ala Thr Asp Glu 
685 

Gin Gly Met Arg 

Val Arg Glu Gly 
720 

Lys Arg Thr Ala 
735 

Gly Val Leu Thr 
750 

Ala Leu He Val 
765 

Gly Gly Val He 

Gin Thr Lys Gly 
800 

Leu Ala He Ala 
815 

Asp Ala Asn Gly 
830 
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<210> 151 

<211> 626 

<212> PRT 

<213> Mycobacterium tuberculosis 



<400> 151 
Met Thr Thr Pro 
1 

Leu Gly Phe Gly 
20 

Leu His Arg Asp 
35 

Asp Pro Ser Phe 
50 

Ala Leu Asn His 
65 

Glu Thr Pro Ala 

Gly Val Thr Leu 
100 

Lys Arg Ala lie 
115 

Ser His Gin Asn 
130 

Met He Ser Ala 
145 

Arg Ala He Ala 

He Gly Thr Ala 
180 

Val Asp Ala Arg 
195 

Val Leu Thr Gly 
210 

Ala Tyr Gin His 
225 

Glu Gly Leu Ser 

Lys Asn Pro Glu 
260 

Leu Val Arg Val 
275 

Thr Asp Ala Glu 
290 

Ser Gly Pro Arg 
305 

Asp Arg Asp Arg 

Ala Val Leu Ala 
340 

Phe Gly Gly He 
355 

Ser Ser Ala Asp 
370 

Arg Thr Leu Gin 
385 



Ser His Leu Ser 
5 

Gly Met Ser Glu 

Val Ala Val Lys 
40 

Tyr Leu Arg Phe 
55 

Pro Ala He Val 
70 

Gly Pro Leu Pro 
85 

Arg Asp He Val 

Glu Val He Ala 
120 

Gly He He His 
135 

Thr Asn Ala Val 
150 

Asp Ser Gly Asn 
165 

Gin Tyr Leu Ser 

Ser Asp Val Tyr 
200 

Glu Pro Pro Phe 
215 

Val Arg Glu Asp 
230 

Ala Asp Leu Asp 
245 

Asn Arg Tyr Gin 

His Asn Gly Glu 
280 

Arg Thr Ser Leu 
295 

Thr Asp Pro Leu 
310 

Ser He Gly Ser 
325 

Val Leu Thr Val 

Thr Arg Asp Val 
360 

Ala He Ala Thr 
375 

Lys Pro Asp Ser 
390 



Asp Arg Tyr Glu 
10 

Val His Leu Ala 
25 

Val Leu Arg Ala 

Arg Arg Glu Ala 
60 

Ala Val Tyr Asp 
75 

Tyr He Val Met 
90 

His Thr Glu Gly 
105 

Asp Ala Cys Gin 

Arg Asp Val Lys 
140 

Lys Val Met Asp 
155 

Ser Val Thr Gin 
170 

Pro Glu Gin Ala 
185 

Ser Leu Gly Cys 

Thr Gly Asp Ser 
220 

Pro He Pro Pro 
235 

Ala Val Val Leu 
250 

Thr Ala Ala Glu 
265 

Pro Pro Glu Ala 

Leu Ser Ser Ala 
300 

Pro Arg Gin Asp 
315 

Val Gly Arg Trp 
330 

Val Val Thr He 
345 

Gin Val Pro Asp 

Leu Gin Asn Arg 
380 

Thr He Pro Pro 
395 



Leu Gly Glu He 
15 

Arg Asp Leu Arg 
30 

Asp Leu Ala Arg 
45 

Gin Asn Ala Ala 

Thr Gly Glu Ala 
80 

Glu Tyr Val Asp 
95 

Pro Met Thr Pro 
110 

Ala Leu Asn Phe 
125 

Pro Ala Asn He 

Phe Gly He Ala 
160 

Thr Ala Ala Val 
175 

Arg Gly Asp Ser 
190 

Val Leu Tyr Glu 
205 

Pro Val Ser Val 

Ser Ala Arg His 
240 

Lys Ala Leu Ala 
255 

Met Arg Ala Asp 
270 

Pro Lys Val Leu 
285 

Ala Gly Asn Leu 

Leu Asp Asp Thr 
320 

Val Ala Val Val 
335 

Ala He Asn Thr 
350 

Val Arg Gly Gin 
365 

Gly Phe Lys He 

Asp His Val He 
400 
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Gly 


Thr 


Asp 


Pro 


Ala 


Ala 


Asn 


Thr 










405 








Thr 


Val 


Asn 


Val 


Ser 


Thr 


Gly 


Pro 








420 










Ser 


Thr 


Leu 


Thr 


Tyr 


Ala 


Glu 


Ala 






435 










440 


Phe 


Gly 


Arg 


Phe 


Lys 


Gin 


Ala 


Asn 




450 










455 




Gly 


Lys 


Val 


He 


Gly 


Thr 


Asn 


Pro 


465 










470 






Thr 


Asn 


Val 


Val 


He 


lie 


He 


Val 










485 








He 


Pro 


Asp 


Val 


Ala 


Gly Gin 


Thr 








500 










Asn 


Val 


Tyr Gly Phe 


Thr 


Lys 


Phe 






515 










520 


Arg 


Pro 


Ala Gly Glu 


Val 


Thr 


Gly 




530 










535 




Val 


Pro 


Val 


Asp 


Ser 


Val 


He 


Glu 


545 










550 






Phe 


Val 


Met 


Pro Asp 


Leu 


Ser 


Gly 










565 








Arg 


Leu 


Arg Ala 


Leu 


Gly 


Trp 


Thr 








580 










Val 


Asp 


Ala Gly Gly 


Ser 


Gin 


His 






595 










600 


Pro 


Ala 


Gly Thr Gly 


Val 


Asn 


Arg 




610 










615 




Gly 


Gin 















625 



Ser 


Val 


Ser 


Ala 


Gly 


Asp 


Glu 


He 




410 










415 




Glu 


Gin 


Arg 


Glu 


He 


Pro 


Asp 


Val 


425 










430 






Val 


Lys 


Lys 


Leu 


Thr 


Ala 


Ala 


Gly 










445 








Ser 


Pro 


Ser 


Thr 


Pro 


Glu 


Leu 


Val 








460 










Pro 


Ala 


Asn 


Gin 


Thr 


Ser 


Ala 


He 






475 










480 


Gly 


Ser Gly 


Pro 


Ala 


Thr 


Lys 


Asp 




490 










495 




Val 


Asp Val Ala 


Gin 


Lys 


Asn 


Leu 


505 










510 






Ser 


Gin 


Ala 


Ser 


Val 


Asp 


Ser 


Pro 










525 








Thr 


Asn 


Pro 


Pro 


Ala 


Gly 


Thr 


Thr 








540 










Leu 


Gin 


Val 


Ser 


Lys 


Gly 


Asn 


Gin 






555 










560 


Met 


Phe 


Trp 


Val 


Asp 


Ala 


Glu 


Pro 




570 










575 




Gly 


Met 


Leu 


Asp 


Lys 


Gly 


Ala 


Asp 


585 










590 






Asn 


Arg 


Val 


Val 


Tyr 


Gin 


Asn 


Pro 










605 








Asp 


Gly 


He 


He 


Thr 


Leu 


Arg 


Phe 



620 



<210> 152 
<211> 491 
<212> PRT 

<213> Mycobacterium tuberculosis 



<400> 152 
Met Asn Ala Ser 
1 

Val Leu Leu Leu 
20 

Gly Leu Arg Ala 
35 

Ser Arg Gin Arg 
50 

Ser Val Ala Thr 
65 

Pro Glu Val Tyr 

Ser Thr Ala Leu 
100 

Arg Arg Leu Phe 
115 

Pro Arg Gly Gly 
130 

Ala Gly Trp Asp 
145 



Leu 


Arg 


Arg 


He 


5 








Leu 


Asn 


Ala 


Thr 


Asp 


Pro 


Arg 


Asn 








40 


Gly 


Gin 


He 


Thr 






55 




Asp 


Gly 


Arg 


Phe 




70 






Ala 


Pro 


Val 


Thr 


85 








Glu 


Arg 


Ala 


Glu 


Gly 


Arg 


Arg 


Leu 








120 


Asn 


Val 


Asp 


Thr 






135 




Ala 


Met 


Gin 


Gin 




150 







Ser Val Thr Val 
10 

Met Thr Gin Val 
25 

Gin Arg Val Leu 

Ala Gly Gly Gin 
60 

Arg Phe Leu Arg 
75 

Gly Phe Tyr Ser 
90 

Asp Pro He Leu 
105 

Ala Asp Phe Phe 

Thr He Asn Pro 
140 

Gly Cys Tyr Gly 
155 



Met 


Ala 


Leu 


He 






15 




Phe 


Thr 


Ala 


Asp 




30 






Leu 


Asp 


Glu 


Tyr 


45 








Leu 


Leu 


Ala 


Tyr 


Val 


Tyr 


Pro 


Asn 








80 


Leu 


Arg 


Tyr 


Ser 






95 




Asn 


Gly 


Ser 


Asp 




110 






Thr 


Gly 


Arg 


Asp 


125 








Arg 


He 


Gin 


Gin 


Pro 


Cys 


Lys 


Gly 
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Ala Val Val Ala 

Ser Ser Pro Ser 
180 

Val Gin Ala Gin 
195 

Leu Thr Asn Arg 
210 

Lys Val He Thr 
225 

Glu Gin Leu Thr 

Gin Leu Glu Asn 
260 

Ser Leu Arg Glu 
275 

Leu Gly He Arg 
290 

Phe Gly Leu Asp 
305 

Ser Thr Val Gly 

He Gly Gin Lys 
340 

Ala Ala Thr He 
355 

Gly Ser Leu Lys 
370 

Tyr Gin Gin Arg 
385 

Glu Leu Met Val 

Pro Gly Val Gin 
420 

Asp Pro Arg His 
435 

Ala Gin Ala Pro 
450 

Asp Arg Leu Ser 
465 

Ala Val He Glu 



Leu Glu Pro Ser 
165 

Tyr Asp Pro Asn 

Ala Trp Gin Arg 
200 

Ala He Ser Glu 
215 

Thr Ala Ala Ala 
230 

Ala Ala Pro Thr 
245 

Tyr Gly Gly Ala 

Ala Phe Val Lys 
280 

Thr Gly Ala Asp 
295 

Ser Pro Pro Arg 
310 

Pro He Pro Asp 
325 

Asp Val Ala Leu 

Ala Asn Gly Gly 
360 

Gly Pro Asp Leu 
375 

Arg Ala Val Ser 
390 

Gly Ala Glu Lys 
405 

He Ala Ser Lys 

Thr Pro Pro His 
440 

Lys Val Ala Val 
455 

Ala Thr Gly Gly 
470 

Ala Ala Leu Gin 
485 



Thr Gly Lys He 
170 

Leu Leu Ala Ser 
185 

Leu Gly Asp Asn 

Thr Tyr Pro Pro 
220 

Leu Ala Ala Gly 
235 

He Pro Leu Pro 
250 

Pro Cys Gly Asp 
265 

Ser Cys Asn Thr 

Ala Leu Arg Ser 
300 

Pro Thr Pro Leu 
315 

Ser Ala Ala Leu 
330 

Thr Pro Leu Ala 
345 

He Thr Met Arg 

Ala Asn He Ser 
380 

Pro Gin Val Ala 
395 

Val Ala Gin Gin 
410 

Thr Gly Thr Ala 
425 

Ala Trp Tyr He 

Ala Val Leu Val 
460 

Ala Leu Ala Ala 
475 

Gly Glu Pro 
490 



Leu Ala Leu Val 
175 

His Asn Pro Glu 
190 

Pro Ala Ser Pro 
205 

Gly Ser Thr Phe 

Ala Thr Glu Thr 
240 

Gly Ser Thr Ala 
255 

Glu Pro Thr Val 
270 

Ala Phe Val Gin 
285 

Met Ala Arg Ala 

Gin Val Ala Glu 
320 

Gly Met Thr Ser 
335 

Asn Ala Glu He 
350 

Pro Tyr Leu Val 
365 

Thr Thr Val Gly 

Ala Lys Leu Thr 
400 

Lys Gly Ala He 
415 

Glu His Gly Thr 
430 

Ala Phe Ala Pro 
445 

Glu Asn Gly Ala 

Pro He Gly Arg 
480 



<210> 153 
<211> 469 
<212> PRT 

<213> Mycobacterium tuberculosis 



<400> 153 

Met Thr Thr Arg Leu Gin Ala Pro 

1 5 
Thr Arg Arg Asn Ala Glu Leu Leu 
20 

Thr Phe Ala Ala Leu Leu Val Val 

35 40 
Pro Trp Asp Leu Thr Ser Tyr Gly 
50 55 



Val Ala Val Thr Pro Pro Leu Pro 

10 15 
Leu Leu Cys Phe Ala Ala Val He 
25 . 30 

Gin Ala Asn Gin Asp Gin Gly Val 
45 

Leu Ala Phe Leu Thr Leu Phe Gly 
60 
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Ser 


Ala 


His 


Leu 


Ala 


He 


Arg 


Arg 


Phe 


Ala 


Pro Tyr 


Thr 


Asp 


Pro 


Leu 


65 










70 










75 








80 


Leu 


Leu 


Pro 


Val 


Val 


Ala 


Leu 


Leu 


Asn Gly 


Leu Gly 


Leu 


Val 


Met 


He 










85 










90 








95 




His 


Arg 


Leu 


Asp 


Leu 


Val 


Asp 


Asn 


Glu 


He 


Gly Glu 


His 


Arg 


His 


Pro 








100 










105 








110 






Ser 


Ala 


Asn 


Gin 


Gin 


Met 


Leu 


Trp 


Thr 


Leu 


Val Gly 


Val 


Ala 


Ala 


Phe 






115 










120 








125 








Ala 


Leu 


Val 


Val 


Thr 


Phe 


Leu 


Lys 


Asp 


His 


Arg Gin 


Leu 


Ala 


Arg 


Tyr 




130 










135 








140 










Gly 


Tyr 


He 


Cys 


Gly 


Leu 


Ala 


Gly 


Leu 


Val 


Phe Leu 


Ala 


Val 


Pro 


Ala 


145 










150 










155 








160 


Leu 


Leu 


Pro 


Ala 


Ala 


Leu 


Ser 


Glu 


Gin 


Asn 


Gly Ala 


Lys 


He 


Trp 


He 










165 










170 








175 




Arg 


Leu 


Pro 


Gly 


Phe 


Ser 


He 


Gin 


Pro 


Ala 


Glu Phe 


Ser 


Lys 


He 


Leu 








180 










185 








190 






Leu 


Leu 


He 


Phe 


Phe 


Ser 


Ala 


Val 


Leu 


Val 


Ala Lys 


Arg 


Gly 


Leu 


Phe 






195 










200 








205 








Thr 


Ser 


Ala 


Gly 


Lys 


His 


Leu 


Leu 


Gly Met 


Thr Leu 


Pro 


Arg 


Pro 


Arg 




210 










215 








220 










Asp 


Leu 


Ala 


Pro 


Leu 


Leu 


Ala 


Ala 


Trp 


Val 


He Ser 


Val 


Gly 


Val 


Met 


225 










230 










235 








240 


Val 


Phe 


Glu 


Lys 


Asp 


Leu 


Gly 


Ala 


Ser 


Leu 


Leu Leu 


Tyr 


Thr 


Ser 


Phe 










245 










250 








255 




Leu 


Val 


Val 


Val 


Tyr 


Leu 


Ala 


Thr 


Gin 


Arg 


Phe Ser 


Trp 


Val 


Val 


He 








260 










265 








270 






Gly 


Leu 


Thr 


Leu 


Phe 


Ala 


Ala 


Gly 


Thr 


Leu 


Val Ala 


Tyr 


Phe 


He 


Phe 






275 










280 








285 








Glu 


His 


Val 


Arg 


Leu 


Arg 


Val 


Gin 


Thr 


Trp 


Leu Asp 


Pro 


Phe 


Ala 


Asp 




290 










295 








300 










Pro 


Asp 


Gly 


Thr 


Gly 


Tyr 


Gin 


He 


Val 


Gin 


Ser Leu 


Phe 


Ser 


Phe 


Ala 


305 










310 










315 








320 


Thr 


Gly 


Gly 


He 


Phe 


Gly 


Thr 


Gly 


Leu Gly 


Asn Gly 


Gin 


Pro 


Asp 


Thr 










325 










330 








335 




Val 


Pro 


Ala 


Ala 


Ser 


Thr 


Asp 


Phe 


He 


He 


Ala Ala 


Phe 


Gly 


Glu 


Glu 








340 










345 








350 






Leu 


Gly 


Leu 


Val 


Gly 


Leu 


Thr 


Ala 


He 


Leu 


Met Leu 


Tyr 


Thr 


He 


Val 






355 










360 








365 








He 


He 


Arg 


Gly 


Leu 


Arg 


Thr 


Ala 


He 


Ala 


Thr Arg 


Asp 


Ser 


Phe 


Gly 




370 










375 








380 










Lys 


Leu 


Leu 


Ala 


Ala 


Gly 


Leu 


Ser 


Ser 


Thr 


Leu Ala 


He 


Gin 


Leu 


Phe 


385 










390 










395 








400 


He 


Val 


Val 


Gly 


Gly 


Val 


Thr 


Arg 


Leu 


He 


Pro Leu 


Thr 


Gly 


Leu 


Thr 










405 










410 








415 




Thr 


Pro 


Trp 


Met 


Ser 


Tyr 


Gly 


Gly 


Ser 


Ser 


Leu Leu 


Ala 


Asn 


Tyr 


He 








420 










425 








430 






Leu 


Leu 


Ala 


He 


Leu 


Ala 


Arg 


He 


Ser 


His 


Gly Ala 


Arg 


Arg 


Pro 


Leu 






435 










440 








445 








Arg 


Thr 


Arg 


Pro 


Arg 


Asn 


Lys 


Ser 


Pro 


He 


Thr Ala 


Ala 


Gly 


Thr 


Glu 




450 










455 








460 










Val 


He 


Glu 


Arg 


Val 























465 



<210> 154 
<211> 514 
<212> PRT 

<213> Mycobacterium tuberculosis 
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<400> 154 



vaj. 


Ala 


Arg 


vai 


Thr 


Leu 


vai 


Leu 


Arg 


Tyr 


A 1 ;a 

Ala 


A 1 -a 

Ala 


Arg 


Ser 


Asp 


Arg 


T 


















lU 










X3 
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Leu 
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Arg 


A 1 i» 

Ala 


Asn 
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vjlU 


Asp 


Ser 


vai 


Tyr 


Al a 

Aia 


uiy 


A 1 

Ala 


Arg 
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L6U 
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oxy 
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Vjxy 
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Ser 


oin 
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V ax 
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Ala 
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Ala 

Aia 
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Ala 

Aia 
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Asp 


Asp 


Asp 
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PZTO 




oxy 


Asp 


Leu 
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Ala 
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Ala 
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V dX 
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oXU 


i\xa 


Arg 


Ala 

H.xa 


nl 17 
oxy 


Asp 


Arg 


Tyr 


Leu 


Leu 


Lys 


C ^ 
OCX 


Asp 


nl 17 
v7xy 


















1 ft R 

X 0 










X ^ w 








Ser 


Asp 
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Asn Glu Thr Phe Pro Lys Pro Thr Glu Val Gly Gly Tyr Ala Gly Val 
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Thr Pro Thr Pro Pro Pro 
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<210> 159 
<211> 560 
<212> PRT 

<213> Mycobacterium tuberculosis 

vlVihl%y Ala Leu Ser Gin Ser Ser Asn He Ser Pro Leu Pro Leu 
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Ala Ala ASP Leu Arg Ser Ala Asp Asn Arg Asp Cys Pro Ser Arg Thr 
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Thr val pro Leu Tyr Gly Ala Glu Leu Leu Ser Gin Gly Lys Phe Pro 
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<210> 160 
<211> 398 
<212> PRT 

<213> Mycobacterium tuberculosis 
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<210> 161 
<211> 355 
<212> PRT 

<213> Mycobacterium tuberculosis 
<400> 161 

Met Ser Asn Ser Arg Arg Arg Ser Leu Arg Trp Ser Trp Leu Leu Ser 

15 10 15 

Val Leu Ala Ala Val Gly Leu Gly Leu Ala Thr Ala Pro Ala Gin Ala 

20 25 30 
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<210> 162 
<211> 625 
<212> PRT 

<213> Mycobacterium tuberculosis 
<400> 162 

Met Ala Arg Ala Val Gly He Asp Leu Gly Thr Thr Asn Ser Val Val 

15 10 15 

Ser Val Leu Glu Gly Gly Asp Pro Val Val Val Ala Asn Ser Glu Gly 

20 25 30 

Ser Arg Thr Thr Pro Ser He Val Ala Phe Ala Arg Asn Gly Glu Val 

35 40 45 

Leu Val Gly Gin Pro Ala Lys Asn Gin Ala Val Thr Asn Val Asp Arg 

50 55 60 

Thr Val Arg Ser Val Lys Arg His Met Gly Ser Asp Trp Ser He Glu 
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210 
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Val Val Asp 


Thr 


Val 


Val 


Val 






180 








185 






190 






Asp Ala 


Ala 


Glu Leu 


Glu 


Ser 


Val 


Asp 


Asp Gly Thr 


Ala 


Val 


Ala 


Asp 




195 








200 






205 








Thr Ala 


Glu 


Asn Asp 


Gin 


Ala 


Asp 


Gin 


Gly Asn Ser 


Ala 


Asp 


Thr 


Ser 


210 








215 






220 










Gly Glu 


Gin 


Ala Glu 


Ser 


Glu 


Pro 


Ser 


Gly Ser 










225 






230 








235 











<210> 164 
<211> 395 
<212> PRT 

<213> Mycobacterium tuberculosis 
<400> 164 



106 



Met Ala Gin Arg 
1 

Val Ser Ser Asp 
20 

Leu Ala Arg Asp 
35 

Gly Glu Arg Phe 
50 

Pro Ala Lys Arg 
65 

Gly Gly Phe Gly 

Gly Gly Phe Gly 
100 

Leu Phe Asp Ala 
115 

Phe Gly Gly Leu 
130 

Arg Arg Gly Asn 
145 

Ala Ala Lys Gly 

Cys Thr Asn Cys 
180 

Val Cys Pro Thr 
195 

Ala Phe Gly Phe 
210 

He He Glu His 
225 

Arg Thr Arg Thr 

Gin Arg He Arg 
260 

Pro Ser Gly Asp 
275 

Phe Gly Arg Asp 
290 

Thr Glu Leu Ala 
305 

Thr Val Gly Val 

Arg Val Arg Gly 
340 

Leu Leu Val Thr 
355 

Ala Gin Glu Ala 
370 

Phe Asn Pro Arg 
385 



Glu Trp Val Glu 
5 

Ala Ser Pro Glu 

Leu His Pro Asp 
40 

Lys Ala Val Ser 
55 

Lys Glu Tyr Asp 
70 

Gly Arg Arg Phe 
85 

Val Gly Gly Asp 

Ala Ser Arg Thr 
120 

Phe Gly Arg Gly 
135 

Asp Leu Glu Thr 
150 

Val Ala Met Pro 
165 

His Gly Ser Gly 

Cys Asn Gly Ser 
200 

Ser Glu Pro Cys 
215 

Pro Cys Glu Glu 
230 

He Asn Val Arg 
245 

Leu Ala Gly Gin 

Leu Tyr Val Thr 
280 

Gly Asp Asp Leu 
295 

Leu Gly Ser Thr 
310 

Arg Val Pro Lys 
325 

Arg Gly Val Pro 

Val Lys Val Ala 
360 

Leu Glu Ala Tyr 
375 

Ala Gly Trp Ala 
390 



Lys Asp Phe Tyr 
10 

Glu He Lys Arg 
25 

Ala Asn Pro Gly 

Glu Ala His Asn 
60 

Glu Thr Arg Arg 
75 

Asp Ser Gly Phe 
90 

Gly Ala Glu Phe 
105 

Gly Gly Thr Thr 

Gly Ser Ala Arg 
140 

Glu Thr Glu Leu 
155 

Leu Arg Leu Thr 
170 

Ala Arg Pro Gly 
185 

Gly Val He Asn 

Thr Asp Cys Arg 
220 

Cys Lys Gly Thr 
235 

He Pro Pro Gly 
250 

Gly Glu Ala Gly 
265 

Val His Val Arg 

Thr Val Thr Val 
300 

Leu Ser Val Pro 
315 

Gly Thr Ala Asp 
330 

Lys Arg Ser Gly 
345 

Val Pro Pro Asn 

Ala Ala Ala Glu 
380 

Gly Asn Arg 
395 



Gin Glu Leu Gly 
15 

Ala Tyr Arg Lys 
30 

Asn Pro Ala Ala 
45 

Val Leu Ser Asp 

Leu Phe Ala Gly 
80 

Gly Gly Gly Phe 
95 

Asn Leu Asn Asp 
110 

He Gly Asp Leu 
125 

Pro Ser Arg Pro 

Asp Phe Val Glu 
160 

Ser Pro Ala Pro 
175 

Thr Ser Pro Lys 
190 

Arg Asn Gin Gly 
205 

Gly Ser Gly Ser 

Gly Val Thr Thr 
240 

Val Glu Asp Gly 
255 

Leu Arg Gly Ala 
270 

Pro Asp Lys He 
285 

Pro Val Ser Phe 

Thr Leu Asp Gly 
320 

Gly Arg He Leu 
335 

Gly Ser Gly Asp 
350 

Leu Ala Gly Ala 
365 

Arg Ser Ser Gly 



<210> 165 
<211> 344 
<212> PRT 

<213> Mycobacterium tuberculosis 



<400> 165 



107 



Met 


Pro 


lie 


Ala 


Thr 


Pro 


GlU 


Val Tyr Ala 


Glu 


Met 


Leu Gly Gin Ala 


1 








5 






10 










15 




Lys 


Gin 


Asn 


Ser 


Tyr 


Ala 


Pne 


Pro Ala He 


Asn 


Cys 


Thr 


Ser 


Ser 


Glu 








20 








25 








30 






Thr 


Val 


Asn 


TV T 

Ala 


TV T ^ 

Ala 


He 


Lys 


Gly Phe Ala Asp Ala Gly Ser Asp 


Gly 






35 










40 






45 








j-ie 


lie 


Cjin 


f ne 


Ser 


inr 




Gly Ala Glu Phe Gly Ser Gly Leu Gly 




50 










55 






60 










vai 


Lys 


Asp 


Me u 


vai 


Thr 


vjxy 


Ala Val Ala 


Leu 


Ala 


CjlU 


pne 


Thr 


rllS 


65 










70 






75 










O \J 


V a.± 


X xe 




nJL d 


Lys 


iyr 


tr ±. \J 


Val Asn Val 


Ala 


Leu 


rllS 


inr 


Asp 


rix s 
















90 










J -? 




Cys 


Pro 


Lys 


Asp 


Lys 


Leu 


Asp 


Ser Tyr Val 


Arg 


Pro 


Leu 


Leu 


iA.Xa 


X Xc 








100 








105 








Tin 

JL X U 






Ser 


Ala 


vjin 


Arg 


vai 


Ser 


Lys 


Gly Gly Asn 


Pro 


Leu 


pne 


oxn 


Ser 


rlX o 






115 










120 














Met 


Trp 


Asp 


Giy 


Ser 


Aia 


vax 


Pro He Asp 


Glu 


Asn 


Leu 


A.Xa. 


X xc 


M,-Lcl 




130 










135 






140 










Gin 


CjIU 


Leu 


Leu 


Lys 


Ala 


A± a 


Ala Ala Ala 


Lys 


He 


He 


Leu 


Glu 


He 


145 










150 






155 










160 


Glu 


He 


tjiy 


vai 


Val 


Gly 




Glu Glu Asp Gly Val 


Ala 


Asn 


Glu 


He 










165 






170 










175 




Asn 


Glu 


Lys 


T ail 

Leu 


Tyr 


Thr 


Ser 


Pro Glu Asp 


Phe 


Glu 


Lys 


Thr 


He 


Glu 








loU 








185 








190 






Ala 


Leu 


Gly 


Ala 


Gly Glu 


Ills 


Gly Lys Tyr 


Leu 


Leu 


Ala 


Ala 


Thr 


Phe 






195 










200 






205 








Gly Asn 


Val 


His 


Gly Val 


Tyr 


Lys Pro Gly Asn 


Val 


Lys 


Leu 


Arg 


Pro 




210 










215 






220 










Asp 


He 


Leu 


TV 1 _ 

Ala 


Gin Gly 


Cjin 


Gin Val Ala 


Ala 


Ala 


Lys 


Leu 


Gly 


Leu 


225 










230 






235 










240 


Pro 


Ala 


Asp 


Ala 


Lys 


Pro 


nil o 

pne 


Asp Phe Val 


Phe 


His 


Gly Gly Ser Gly 










245 






250 










255 




Ser 


Leu 


Lys 


Ser 


Glu 


He 


(jlU 


Glu Ala Leu Arg Tyr Gly Val 


Val 


Lys 








260 








265 








270 






Met 


Asn 


Val 


Asp 


Thr 


Asp 


Thr 


Gin Tyr Ala 


Phe 


Thr Arg 


Pro 


He 


Ala 






275 










280 






285 








Gly His 




Ptie 


Thr 


Asn 


Tvr 


Asp Gly Val 


Leu Lys Val Asp Gly Glu 




290 










295 






300 










Val 


Gly 


Val 


Lys 


Lys 


Val 


Tyr 


Asp Pro Arg 


Ser 


Tyr 


Leu 


Lys 


Lys 


Ala 


305 










310 






315 










320 


Glu 


Ala 


Ser 


Met 


Ser 


Gin 


Arg 


Val Val Gin 


Ala 


Cys 


Asn Asp 


Leu 


His 










325 






330 










335 




Cys 


Ala 


Gly 


Lys 


Ser 


Leu 


Thr 


His 















340 



<210> 166 
<211> 1402 
<212> PRT 

<213> Mycobacterium tuberculosis 
<400> 166 

Met Thr Asp Gly Ser Val Thr Ala Asp Lys Leu Gin Lys Trp Phe Arg 

15 10 15 

Glu Tyr Leu Ser Thr His He Glu Cys His Pro Asn Glu Val Ser Leu 

20 25 30 

Asp Val Pro He Arg Asp Leu Gly Leu Lys Ser He Asp Val Leu Ala 
35 40 45 



108 



He 


Pro 


Gly 


Asp 


Leu 


Glv 


Asp 


Arg 


Phe 


Glv 


Phe 


Cys 


He 


Pro 


Asp 


Leu 




50 










55 










60 










Ala 


Val 


Trp 


Asp 


Asn 


Pro 


Ser 


Ala 


Asn 


Asp 


Leu 


He 


Asp 


Ser 


Leu 


Leu 


65 










70 










75 










80 


Asn 


Gin 


Ara 


Ser 


Ala 


Asp 


Ser 


Leu 


Ara 


Glu 


Ser 


His 


Glv 


His 


Ala 


Asp 










85 




















QR 




Arg 


Asn 


Thr 


Gin 


Glv 


Arc 


Glv 


Ser 


He 


Asn 


Glu 


Pro 


Val 


Ala 


Val 


He 








100 










105 










110 






Gly 


Val 


Gly 


Cvs 


Ara 


Phe 


Pro 


Glv 


Asp 


He 


Asp 


Glv 


Pro 


Glu 


Ara 


Leu 






115 










120 










-L ^ -J 








Trp 


Asp 


Phe 


Leu 


Thr 


Glu 


Lys 


Lys 


Cys 


Ala 


He 


Thr 


Ala 


Tvr* 


Pro 


Asp 




13 0 










135 










140 










Arg 


Gly 


Phe 


Thr 


Asn 


Ala 


Glv 


Thr 


Phe 


Ala 


Glu 


Ser 


Glv 


Glv 


Phe 


Leu 


145 










150 










155 










160 


Lys 


Asp 


Val 


Ala 


Gly 


Phe 


Asp 


Asn 


Ara 


Phe 


Phe 


Asp 


lie 


Pro 


Pro 


Asp 










165 










170 










1 7*^ 




Glu 


Ala 


Leu 


Arcr 


Met 


Asp 


Pro 


Gin 


Gin 


Ara 


Leu 


Leu 


Leu 


Glu 


Val 


Ser 








180 










185 










190 






Trp 


Glu 


Ala 


Leu 


Glu 


His 


Ala 


Gly 


He 


He 


Pro 


Glu 


Ser 


Leu 


Ara 


Leu 






195 










200 










205 








Ser 


Arg 


Thr 


Glv 


Val 


Phe 


Val 


Glv 


Val 


Ser 


Ser 


Thr 


Asp 


Tvr 


Val 


Ara 

rtx y 




210 










215 










220 










Leu 


Val 


Ser 


Ala 


Ser 


Ala 


Gin 


Gin 


Lys 


Ser 


Thr 


He 


Trp 

It 


Asp 

It 


Asn 


Thr 


225 










230 










235 










240 


Gly 


Gly 


Ser 


Ser 


Ser 


He 


He 


Ala 


Asn 


Ara 


He 


Ser 


Tvr 


Phe 


Leu 


Asp 










245 










250 










255 




He 


Gin 


Gly 


Pro 


Ser 


He 


Val 


He 


Asp 


Thr 


Ala 


Cys 


Ser 


Ser 


Ser 


Leu 








260 










265 










270 






Val 


Ala 


Val 


His 


Leu 


Ala 


Cvs 


Arq 


Ser 


Leu 


Ser 


Thr 


Trp 


Asp 


Cvs 


Asp 






275 










280 










285 








He 


Ala 


Leu 


Val 


Gly 


Glv 


Thr 


Asn 


Val 


Leu 


He 


Ser 


Pro 


Glu 


Pro 


Trp 




2 90 










2 95 










3 00 










Glv 


Glv 


Phe 


Ara 


Glu 


Ala 


Glv 


He 


Leu 


Ser 


Gin 


Thr 


Glv 


Cys 


Cys 


His 


3 05 










310 










315 










32 0 


Ala 


Phe 


^sp 


Lys 


Ser 


Ala 


Asp 


Glv 


Met 


Val 




Gly 


Glu 


Gly 


Cys 


Gly 










325 










330 










3 35 




Val 


He 


Val 


Leu 


Gin 


Ara 


Leu 


Ser 


Asp 


Ala 


Ara 


Leu 


Glu 


Glv 


Arg 


Arg 








34 0 










345 










350 






lie 


Leu 


Ala 


He 


Leu 


Thr 


Glv 


Ser 


Ala 


Val 


Asn 


Gin 


Asp 


Glv 


Lys 


Ser 






3 55 










360 










3 65 








Asn 


Glv 


He 


Met 


Ala 


Pro 


Asn 


Pro 


Ser 


Ala 


Gin 


He 


Glv 


Val 


Leu 


Glu 




3 7 0 










3 75 










ft n 










Asn 


Ala 


Cys 


Lys 


Ser 


Ala 




Val 


Asp 


Pro 


Leu 


Glu 


He 


Glv 


TVT 
J. y X 


Val 


3 85 










3 90 










3 95 










400 


Glu 


Ala 


His 


Glv 


Thr 


Glv 


Thr 


Ser 


Leu 


Glv 




Arg 


He 


Glu 


Ala 


His 










4 05 










410 










415 




Ala 


Leu 


Glv 


Met 


Val 


Phe 


Glv 


Ara 


Lys 


Ara 


Pro 


Glv 


Ser 


Glv 


Pro 


Leu 








420 










425 










430 






Met 


He 


Glv 


Ser 


He 


Lvs 


Pro 


Asn 


He 


Glv 


His 


Leu 


Glu 


Glv 


Ala 


Ala 






4 35 










44 0 










44 5 








Gly 


He 


Ala 


Glv 


Leu 


He 


Lvs 


Ala 


Val 


Leu 


Met 


Val 


Glu 


Ara 


Glv 


Ser 




450 










455 










460 










Leu 


Leu 


Pro 


Ser 


Gly 


Gly 


Phe 


Thr 


Glu 


Pro 


Asn 


Pro 


Ala 


He 


Pro 


Phe 


465 










470 










475 










480 


Thr 


Glu 


Leu 


Gly 


Leu 


Arg 


Val 


Val 


Asp 


Glu 


Leu 


Gin 


Glu 


Trp 


Pro 


Val 










485 










490 










495 




Val 


Ala 


Gly 


Arg 


Pro 


Arg 


Arg 


Ala 


Gly 


Val 


Ser 


Ser 


Phe 


Gly 


Phe 


Gly 



109 



500 

Gly Thr Asn Ala 
515 

Asp Thr Val Ser 
530 

Val Ala Trp Val 
545 

Ala Gly Arg Leu 

Val Asp Val Gly 
580 

Arg Ala Val Val 
595 

Ala Gly Val Val 
610 

Gly Lys Pro Ala 
625 

Gin Trp Leu Gly 

Ala Glu Ala Leu 
660 

Tyr Pro Leu Arg 
675 

Thr Thr Glu Phe 
690 

Tyr Arg Leu Leu 
705 

His Ser Val Gly 

Leu Pro Asp Ala 
740 

Ala Leu Pro Ala 
755 

Glu Val Ala Pro 
770 

Gly Pro Ala Ser 
785 

lie Ala Asp Arg 

Val Ser His Ala 
820 

Phe Thr Ala Val 
835 

Val lie Ser Asn 
850 

Ala Asp Tyr Trp 
865 

Ser Val Arg Ser 

Gly Pro Gly Gly 
900 

Ala Gin He Val 
915 

Val Ser Val Met 
930 

Leu Asp Trp Ala 
945 



His Val He Val 
520 

Gly Arg Ala Asp 
535 

He Ser Gly Lys 
550 

Gly Arg Tyr Val 
565 

Tyr Ser Leu Val 

Val Gly Gin Thr 
600 

Ala Gly Arg Pro 
615 

Gly Lys Thr Ala 
630 

Met Gly Ser Glu 
645 

Asp Ala Val Val 

Asp Val He Trp 
680 

Ala Gin Pro Ala 
695 

Met Ser Trp Gly 
710 

Glu Leu Ala Ala 
725 

Ala Met Leu Val 

Gly Gly Ala Met 
760 

Met Leu Gly His 
775 

Val Val He Ser 
790 

Leu Arg Gly Gin 
805 

Phe His Ser Ala 

Ala Ala Glu Leu 
840 

Val Thr Gly Gin 
855 

Ala Arg His He 
870 

Ala His Cys Ala 
885 

Gly Leu Thr Ser 

Ser Val Pro Thr 
920 

Thr Ala Ala Ala 
935 

Ser Val Phe Ser 
950 



505 

Glu Glu Ala Gly 

Val Gly Gly Ser 
540 

Thr Ala Ser Ala 
555 

Arg Ala Arg Pro 
570 

Ser Thr Arg Ser 
585 

Arg Asp Glu Leu 

Glu Ala Gly Val 
620 

Phe Val Phe Ala 
635 

Leu Tyr Ala Ala 
650 

Asp Glu Leu Asp 
665 

Gly His Asp Gin 

Leu Phe Ala Val 
700 

Val Arg Pro Gly 
715 

Ala His Val Ala 
730 

Ala Ala Arg Gly 
745 

Phe Ala Val Gin 

Asp Val Ser He 
780 

Gly Ala His Asp 
795 

Gly Arg Arg Val 
810 

Leu Met Glu Pro 
825 

Ser Val Gly Leu 

Leu Val Ala Asp 
860 

Arg Ala Val Val 
875 

Gly Ala Ser Arg 
890 

Leu He Glu Ala 
905 

Leu Arg Lys Asp 

Gin Gly Phe Val 
940 

Gly Tyr Arg Pro 
955 





c 1 n 
DlU 






Ser 


va J. 


r*'\ -XT 
G-Ly 


Ala 

A J. a 


c o c 
525 












G±y 


vai 


Leu 


A±a 


A± a 


Gxn 








c ^ rt 

bo 0 


Ala 


Leu 


Asp 


Val 






575 




vai 


Fne 


Asp 


IJ-i o 

rllS 




590 






Leu 


Aia 


GJ.y 


Leu 


605 








va± 


Cys 


vjj.y 


V ax 


Gly 


Gin 


Gly 


Ser 








64 0 


Tyr 


Pro 


Val 


Phe 






655 




Arg 


His 


Leu 


Arg 




670 






Asp 


Leu 


Leu 


Asn 


685 








oJ.U 


V a J. 


AJia 


Leu 


Leu 


Va.± 


Leu 


oxy 








T o ri 


Gly 


Ala 


Leu 


Cys 






735 




Arg 


Leu 


Met 


Gin 










A±a 


Arg 


GJ.U 


Asp 


765 








Ala 


Ala 


val 


Asn 


Ala 


vai 


Ser 


Ala 








O A 

oO 0 


His 


Arg 


Leu 


Ala 






815 




Met 


lie 


Ala 


GIU 




830 






Pro 


Thr 


He 


Pro 


845 








Asp 


Phe 


Ala 


Ser 


Arg 


pne 


Gly 


Asp 








880 


Phe 


He 


Glu 


Val 






895 




Ser 


Leu 


AX a. 


Asp 




910 






Arg 


Pro 


Glu 


Pro 


925 








Ser 


Gly 


Met 


Gly 


Lys 


Arg 


Val 


Glu 



no 



Leu Pro Thr Tyr Ala Phe Gin His Gin Lys Phe Trp Leu Ala Pro Ala 

965 970 975 

Pro Ser Val Ser Asp Pro Thr Ala Ala Gly Gin lie Gly Ala Ser Asp 

980 985 990 

Gly Gly Ala Glu Leu Leu Ala Ser Ser Gly Phe Ala Ala Arg Leu Ala 

995 1000 1005 

Gly Arg Ser Ala Asp Glu Gin Leu Ala Ala Ala lie Glu Val Val Cys 

1010 1015 1020 

Glu His Ala Ala Ala Val Leu Gly Arg Asp Gly Ala Ala Gly Leu Asp 
1025 1030 1035 1040 

Ala Gly Gin Ala Phe Ala Asp Ser Gly Phe Asn Ser Leu Ser Ala Val 

1045 1050 1055 

Glu Leu Arg Asn Arg Leu Thr Ala Val Thr Ala Val Thr Leu Pro Ala 

1060 1065 1070 

Thr Ala He Phe Asp His Pro Thr Pro Thr Glu Leu Ala Gin Tyr Leu 

1075 1080 1085 

He Thr Gin He Asp Gly His Gly Ser Ser Ala Ala Ala Ala Ala Asn 

1090 1095 1100 

Pro Ala Glu Arg He Asp Ala Leu Thr Asp Leu Phe Leu Gin Ala Cys 
1105 1110 1115 1120 

Asp Ala Gly Arg Asp Ala Asp Gly Trp Lys Met Val Ala Leu Ala Ser 

1125 1130 1135 

Asn Thr Arg Glu Arg Met Ser Ser Pro Val Arg Asn Asn Val Ser Lys 

1140 1145 1150 

Asn Val Ala Leu Leu Ala Asp Gly He Ser Asp Val Val Val He Cys 

1155 1160 1165 

He Pro Thr Leu Thr Val Leu Ser Asp Gin Arg Glu Tyr Arg Asp He 

1170 1175 1180 

Ala Asn Ala Met Thr Gly Arg His Ser Val Tyr Ser Leu Thr Leu Pro 
1185 1190 1195 1200 

Gly Phe Asp Ser Ser Asp Ala Leu Pro Gin Asn Ala Asp Met He Val 

1205 1210 1215 

Glu Thr Val Ser Asn Ala He He Asp Val Val Gly Gly Ser Cys Arg 

1220 1225 1230 

Phe Val Leu Ser Gly Tyr Ser Ser Gly Gly Val Leu Ala Tyr Ala Leu 

1235 1240 1245 

Cys Ser His Leu Ser Val Lys His Gin Arg Asn Pro Leu Gly Val Ala 

1250 1255 1260 

Leu He Asp Thr Tyr Leu Pro Ser Gin He Ala Asn Pro Ser Met Asn 
1265 1270 1275 1280 

Glu Gly Phe Ser Pro Asn Asp Thr Gly Lys Gly Leu Ser Arg Glu Val 

1285 1290 1295 

He Arg Val Ala Arg Met Leu Asn Arg Leu Thr Ala Thr Arg Leu Thr 

1300 1305 1310 

Ala Ala Ala Thr Tyr Ala Ala He Phe Gin Ala Trp Glu Pro Gly Arg 

1315 1320 1325 

Ser Met Ala Pro Val Leu Asn He Val Ala Lys Asp Arg He Ala Thr 

1330 1335 1340 

Val Glu Asn Leu Arg Glu Glu Arg He Asn Arg Trp Arg Thr Ala Ala 
1345 1350 1355 1360 

Ala Glu Ala Ala Tyr Ser Val Ala Glu Val Pro Gly Asp His Phe Gly 

1365 1370 1375 

Met Met Ser Thr Ser Ser Glu Ala He Ala Thr Glu He His Asp Trp 

1380 1385 1390 

He Ser Gly Leu Val Arg Gly Pro His Arg 
1395 1400 



Ill 



<210> 167 

<211> 728 

<212> PRT 

<213> Mycobacterium tuberculosis 



<400> 167 
Val Thr His Pro 
1 

Asn Thr Ser Ala 
20 

Asn Ala lie Ala 
35 

Thr Gly Ser Arg 
50 

Thr Ala Val Gly 
65 

Gly Leu Arg Glu 

Gly Ala Arg Ser 
100 

Val Pro Pro Val 
115 

Val Gly Asp Ala 
130 

Ser Thr Ser Ala 
145 

Trp Thr Ser Glu 

Val Ser Val Gin 
180 

Ala Ala Met Gly 
195 

Glu He Gin He 
210 

Leu Thr Glu Trp 
225 

Thr Leu Gly Ala 

Gly Val Gly Lys 
260 

Leu Val Thr Leu 
275 

Arg Val Lys Ala 
290 

Gly Val Leu Leu 
305 

Glu Pro Val Ala 

Thr Ala Gly Val 
340 

Asp Ala Arg Leu 
355 

Pro Leu Pro Asp 
370 

Asn Pro Val Pro 
385 

Thr Pro Gly Phe 



Asp Pro Ala Arg 
5 

Val Asp Ser Arg 

Ala Leu Gly He 
40 

Thr Thr Ala Ala 
55 

Thr Val Leu Leu 
70 

Gly Thr Glu Val 
85 

Val Thr Leu Ser 

Thr Leu Arg Gin 
120 

Val Ser Leu Leu 
135 

Ala Ser Arg Ala 
150 

Leu Leu Thr Val 
165 

Pro Asn Ser Leu 

Thr Ser Thr Ala 
200 

Glu Glu Leu Lys 
215 

Leu Lys Leu Ala 
230 

Gly Thr Asn Leu 
245 

Ala Thr Leu Val 

Asp Gly Pro Glu 
280 

Val Ala Ser Ala 
295 

He Thr Asp Ala 
310 

Ser Leu He Leu 
325 

Val Leu He Ala 

Arg Ser Pro Glu 
360 

Ala Ala Thr Arg 
375 

Thr Gly Asp Leu 
390 

Val Val Ala Asp 



Gin Leu Thr Leu 
10 

Arg Gly Val Val 
25 

Arg Glu Trp Asp 

Val Ala Gly Leu 
60 

Asp Asp Val Thr 
75 

He Val Ser Pro 
90 

Gly Ser Thr Leu 
105 

Ala Leu Leu Gly 

Pro Arg Asp Leu 
140 

Leu Ala Ala Ala 
155 

Thr Gly Val Asp 
170 

Val Thr Trp Gly 
185 

Gly Gin Val Ser 

Gly Ala Gin Pro 
220 

Leu Asp Glu Pro 
235 

Gly Val Leu Val 
250 

Arg Ala Val Cys 
265 

He Gly Ala Leu 

Val Gin Ala Val 
300 

Asp Ala Leu Leu 
315 

Ser Glu Leu Arg 
330 

Thr Ser Ala Arg 
345 

Leu Cys Asp Arg 

Lys Ser Leu Leu 
380 

Asn Leu Asp Glu 
395 

Leu Ala Ala Leu 



Thr Ala Arg Leu 
15 

Arg Leu His Pro 
30 

Ala Val Ser Leu 
45 

Ala Ala Ala Asp 

Leu Ser Asn Ala 
80 

Val Thr Val Tyr 
95 

Ala Thr Gin Ser 
110 

Lys Val Met Thr 
125 

Gly Pro Gly Thr 

Val Gly He Ser 
160 

Pro Asp Gly Pro 
175 

Ala Gly Val Pro 
190 

He Ser Ser Pro 
205 

Gin Ala Ala Lys 

His Leu Leu Gin 
240 

Ser Gly Pro Ala 
255 

Asp Gly Arg Arg 
270 

Ala Ala Gly Asp 
285 

Arg His Glu Gly 

Pro Ala Ala Ala 
320 

Thr Ala Val Ala 
335 

Pro Asp Gin Leu 
350 

Glu Leu Gly Leu 
365 

Glu Ala Leu Leu 

He Ala Ser Arg 
400 

Val Arg Glu Ala 
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Ala Leu Arg Ala 

420 

Leu His Gin Asp 
435 

Ser Arg Ser Ala 
450 

Asp Val Gly Asp 
465 

Leu Trp Pro Leu 

Pro Pro Arg Gly 
500 

Phe Val Val Arg 
515 

Val Lys Gly Ser 
530 

Ala Val Arg Glu 
545 

Val Phe Leu Asp 

Phe Asp Ser Gly 
580 

Leu Asp Gly lie 
595 

Asn Arg Pro Asp 
610 

Glu Arg Leu Val 
625 

lie Leu Arg Thr 

Leu Asp Glu Val 
660 

Val Ala Leu Leu 
675 

Asp Ala Ala Asn 
690 

Val Arg Ala Ser 
705 

Gly Thr Lys Gly 



405 

Ala Ser Arg Ala 

Asp Leu Leu Gly 
440 

Ser Asp Glu Val 
455 

Met Ala Ala Ala 
470 

Gin His Pro Asp 
485 

Val Leu Leu Tyr 

Ala Leu Ala Ser 
520 

Glu Leu Met Asp 
535 

Leu Phe Arg Arg 
550 

Glu Leu Asp Ala 
565 

Val Ser Asp Arg 

Asp Pro Leu Arg 
600 

Leu lie Asp Pro 
615 

Phe Val Glu Pro 
630 

Ala Gly Lys Ser 
645 

Ala Ala Gly Leu 

Arg Glu Ala Ala 
680 

Val Thr Ala Ala 
695 

Leu Asp Pro Leu 
710 

Asp Leu Arg Ser 
725 



410 

Ser Ala Asp Gly 
425 

Ala Leu Thr Val 

Thr Val Gly Asp 
460 

Lys Gin Ala Leu 
475 

Thr Phe Ala Arg 
490 

Gly Pro Pro Gly 
505 

Thr Gly Gin Leu 

Lys Trp Val Gly 
540 

Ala Arg Asp Ser 
555 

Leu Ala Pro Arg 
570 

Val Val Ala Ala 
585 

Asp Val Val Met 

Ala Leu Leu Arg 
620 

Pro Asp Ala Ala 
635 

lie Pro Leu Ser 
650 

Asp Gly Tyr Ser 
665 

Leu Thr Ala Met 

Asp Leu Ala Thr 
700 

Gin Val Ala Ser 
715 



415 

Arg Pro Pro Met 
430 

lie Arg Pro Leu 
445 

Val Thr Leu Asp 

Thr Glu Ala Val 
480 

Leu Gly Val Glu 
495 

Cys Gly Lys Thr 
510 

Ser Val His Ala 
525 

Ser Ser Glu Lys 

Ala Pro Ser Leu 
560 

Arg Gly Gin Ser 
575 

Leu Leu Thr Glu 
590 

Leu Gly Ala Thr 
605 

Pro Gly Arg Leu 

Ala Arg Arg Glu 
640 

Ser Asp Val Asp 
655 

Ala Ala Asp Cys 
670 

Arg Arg Ser lie 
685 

Ala Arg Glu Thr 

Leu Arg Lys Phe 
720 
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<400> 168 

Met lie Gly Lys Pro Arg Gly Arg 

1 5 
Pro Ser Ala Met Thr Val Leu Ser 
20 

Lys Phe Ala Leu Glu His Gin Pro 

35 40 
Ala Ala Ala He Leu Asp Gly Leu 

50 55 
Asp Ala Gin Ser Arg Met Gly Ala 



Arg Gly Val Asn Leu Gin He Leu 

10 15 
He Cys Ala Gly Leu Thr Ala He 
25 30 
Lys Ala Ala Met Ala Leu He Ala 
45 

Asp Gly Arg Val Ala Arg He Leu 
60 

Glu He Asp Ser Leu Ala Asp Ala 
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Asn 


Phe 


Gly 


Val 


Thr 


Pro 
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Leu 


Val 


Leu 


Tyr 


Val 


Ser 


Met Leu 
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95 


Ser 


Lys 


Trp 


Pro 


Val 


Gly 


Trp 


val 


Val 


Val 


Leu 


Leu 


Tyr 


Ala 


Val Cys 
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110 




Val 


Val 


Leu 


Arg 


Leu 


Ala 


Arg 


Tyr 


Asn Ala Leu Gin Asp Asp Gly Thr 
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120 
















Gin 


Pro 


Ala 


Tyr 


Ala 


His 


Glu 


Pxie 




V cl± 


Gly Met 


XT i. \J 


Ala 


Pro Ala 




130 










135 


















Gly Ala 


Val 


Ser 


Met 


He 


Gly 


Leu 






Leu 


Lys 


1*1 C U- 


Gin Phe Gly 


145 










150 










1 








1 n 

xo u 


Glu 


Gly 


Trp 


Trp 


Thr 


Ser 


Gly 


Trp 


Phe 


Leu 


Ser 


Phe 


Trt) 


Val 


Thr Gly 










165 










J. / u 










175 


Thr 


Ser 


He 


Leu 


Leu 


Val 


Ser 


Cjiy 


-L J. C 


Pro 


Met 


Lys 


Lys 


Met 


His Ala 








180 










lO D 










190 




Val 


Ser 


vai 


Pro 


Pro 


Asn 


Tyr 


Ala 


Ala 


Ala 


Leu 


Leu 


Ala 


Val 


Leu Ala 






195 










0 n n 
^ U U 










205 






He 


Cys 


TV 1 

Ala 


A±a 


Aia 


Ala 


V a.X 


J-icU 


Ala 


Pro 


Tyr 


Leu 


Leu 


He 


Trp Val 
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215 










220 








He 


He 


He 


Ala 


Tyr 


Met 


Cys 


rilS 


He 


Pro 


Phe 


Ala 


Val 


Arg 


Ser Gin 


225 










230 










235 








240 


Arg 


Trp 


Leu 


Ala 


Gin 


His 


Pro 


Glu 


Val 


Trp 


Asp 


Asp 


Lys 


Pro 


Lys Gin 










245 










250 










255 


Arg 


Arg 


Ala 


Val 


Arg 


Arg 


Ala 


Ser 


Arg 


Arg 


Ala 


His 


Pro 


Tyr 


Arg Pro 








260 










265 










270 




Ser 


Met 


Ala 


Arg 


Leu Gly 


Leu 


Arg 


Lys 


Pro Gly Arg Arg 


Leu 








275 










280 










285 
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Met 


Ala 


Lys 


Thr 


He Ala 


Tyr 


Asp Glu 


Glu 


Ala 


Arg 


Arg 


Gly 


Leu 


Glu 
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5 
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15 




Arg Gly 


Leu 


Asn 


Ala Leu 


Ala 


Asp Ala 


Val 


Lys 


Val 


Thr 


Leu 


Gly 


Pro 
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30 






Lys 


Gly 


Arg 


Asn 


Val Val 


Leu 


Glu Lys 


Lys 


Trp 


Gly Ala 


Pro 


Thr 


He 
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40 








45 








Thr 


Asn 


Asp 


Gly 


Val Ser 


He 


Ala Lys 


Glu 


He 


Glu 


Leu 


Glu 


Asp 


Pro 
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55 








60 










Tyr 


Glu 


Lys 


He 


Gly Ala 


Glu 


Leu Val 


Lys 


Glu 


Val 


Ala 


Lys 


Lys 


Thr 
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Asp 


Asp 


Val 


Ala 


Gly Asp 


Gly 


Thr Thr 


Thr 


Ala 


Thr 


Val 


Leu 


Ala 


Gin 










85 
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Ala 


Leu 


Val 


Arg 


Glu Gly 


Leu 


Arg Asn Val Ala Ala Gly Ala 


Asn 


Pro 
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110 






Leu Gly 


Leu 


Lys 


Arg Gly 


He 


Glu Lys 


Ala 


Val 


Glu 


Lys 


val 


Thr 


Glu 
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120 








125 








Thr 


Leu 


Leu 


Lys 


Gly Ala 


Lys 


Glu Val 


Glu 


Thr 


Lys 


Glu 


Gin 


He 


Ala 




130 








135 








140 










Ala 


Thr 


Ala 


Ala 


He Ser 


Ala 


Gly Asp 


Gin 


Ser 


He 


Gly Asp 


Leu 


He 


145 








150 
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160 


Ala 


Glu 


Ala 


Met 


Asp Lys 


Val 


Gly Asn Glu Gly Val 


He 


Thr 


Val 


Glu 
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Glu 


Ser 


Asn 


Thr 


Phe Gly 


Leu 


Gin Leu 


Glu 


Leu 


Thr 


Glu 


Gly Met Arg 
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180 

Phe Asp Lys Gly 
195 

Gin Glu Ala Val 
210 

Val Ser Thr Val 
225 

Ala Gly Lys Pro 

Leu Ser Thr Leu 
260 

Ala Val Lys Ala 
275 

Asp Met Ala lie 
290 

Leu Thr Leu Glu 
305 

Val Val Val Thr 

Thr Asp Ala lie 
340 

Asn Ser Asp Ser 
355 

Lys Leu Ala Gly 
370 

Val Glu Leu Lys 
385 

Ala Lys Ala Ala 

Leu Leu Gin Ala 
420 

Glu Ala Thr Gly 
435 

Lys Gin lie Ala 
450 

Lys Val Arg Asn 
465 

Val Tyr Glu Asp 

Thr Arg Ser Ala 
500 

Thr Thr Glu Ala 
515 

Val Pro Gly Gly 
530 



Tyr lie Ser Gly 
200 

Leu Glu Asp Pro 
215 

Lys Asp Leu Leu 
230 

Leu Leu lie lie 
245 

Val Val Asn Lys 

Pro Gly Phe Gly 
280 

Leu Thr Gly Gly 
295 

Asn Ala Asp Leu 
310 

Lys Asp Glu Thr 
325 

Ala Gly Arg Val 

Asp Tyr Asp Arg 
360 

Gly Val Ala Val 
375 

Glu Arg Lys His 
390 

Val Glu Glu Gly 
405 

Ala Pro Thr Leu 

Ala Asn lie Val 
440 

Phe Asn Ser Gly 
455 

Leu Pro Ala Gly 
470 

Leu Leu Ala Ala 
485 

Leu Gin Asn Ala 

Val Val Ala Asp 
520 

Gly Asp Met Gly 
535 



185 

Tyr Phe Val Thr 

Tyr lie Leu Leu 
220 

Pro Leu Leu Glu 
235 

Ala Glu Asp Val 
250 

lie Arg Gly Thr 
265 

Asp Arg Arg Lys 

Gin Val He Ser 
300 

Ser Leu Leu Gly 
315 

Thr He Val Glu 
330 

Ala Gin He Arg 
345 

Glu Lys Leu Gin 

He Lys Ala Gly 
380 

Arg He Glu Asp 
395 

He Val Ala Gly 
410 

Asp Glu Leu Lys 
425 

Lys Val Ala Leu 

Leu Glu Pro Gly 
460 

His Gly Leu Asn 
475 

Gly Val Ala Asp 
490 

Ala Ser He Ala 
505 

Lys Pro Glu Lys 

Gly Met Asp Phe 
540 



190 

Asp Pro Glu Arg 
205 

Val Ser Ser Lys 

Lys Val He Gly 
240 

Glu Gly Glu Ala 
255 

Phe Lys Ser Val 
270 

Ala Met Leu Gin 
285 

Glu Glu Val Gly 

Lys Ala Arg Lys 
320 

Gly Ala Gly Asp 
335 

Gin Glu He Glu 
350 

Glu Arg Leu Ala 
365 

Ala Ala Thr Glu 

Ala Val Arg Asn 
400 

Gly Gly Val Thr 
415 

Leu Glu Gly Asp 
430 

Glu Ala Pro Leu 
445 

Val Val Ala Glu 

Ala Gin Thr Gly 
480 

Pro Val Lys Val 
495 

Gly Leu Phe Leu 
510 

Glu Lys Ala Ser 
525 



<210> 170 
<211> 369 
<212> PRT 

<213> Mycobacterium tuberculosis 



<400> 170 

Met Lys Arg Ser Gly Val Gly Ser Leu Phe Ala Gly Ala His He Ala 

15 10 15 

Glu Ala Val Pro Leu Ala Pro Leu Thr Thr Leu Arg Val Gly Pro He 

20 25 30 

Ala Arg Arg Val He Thr Cys Thr Ser Ala Glu Gin Val Val Ala Ala 
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35 










40 






45 




Leu 


Arg 


His 


Leu 


Asp 


Ser 


Ala 


Ala 


Lys Thr Gly Ala Asp Arg Pro 


Leu 




50 










55 






60 






Val 


Phe 


Ala 


Gly 


Gly 


Ser 


Asn 


Leu 


Val He Ala 


Glu 


Asn Leu Thr 


Asp 
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70 
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80 


Leu 


Thr 


Val 


Val 


Arg 


Leu 


Ala 


Asn 


Ser Gly He 


Thr 


He Asp Gly Asn 
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Leu 


Val 


Arg 


Ala 


Glu Ala Gly Ala Val Phe Asp 


Asp 


Val Val Val 


Arg 








100 
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110 




Ala 


He 


Glu 


Gin 


Gly Leu Gly Gly Leu Glu Cys 


Leu 


Ser Gly He 


Pro 
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120 
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Gly 


Ser 


Ala 


Gly 


Ala 


Thr 


Pro 


Val 


Gin Asn Val 


Gly Ala Tyr Gly Ala 
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135 






140 






Glu 


Val 


Ser 


Asp 


Thr 


lie 


Thr 


Arg 


Val Arg Leu 


Leu 


Asp Arg Cys 


Thr 


145 










150 






155 






160 


Gly Glu 


Val 


Arg 


Trp 


Val 


Ser 


Ala 


Arg Asp Leu Arg Phe Gly Tyr Arg 
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170 




175 




Thr 


Ser 


Val 


Leu 


Lys 


His 


Ala Asp Gly Leu Ala Val 


Pro Thr Val 


Val 








180 










185 




190 




Leu 


Glu 


Val 


Glu 


Phe 


Ala 


Leu 


Asp 


Pro Ser Gly Arg Ser Ala Pro 


Leu 






195 










200 






205 




Arg 


Tyr 


Gly Glu 


Leu 


He 


Ala 


Ala 


Leu Asn Ala 


Thr 


Ser Gly Glu Arg 




210 










215 






220 






Ala 


Asp 


Pro 


Gin 


Ala 


Val 


Arg 


Glu 


Ala Val Leu 


Ala 


Leu Arg Ala 


Arg 


225 










230 






235 






240 


Lys 


Gly 


Met 


Val 


Leu 


Asp 


Pro 


Thr 


Asp His Asp 


Thr 


Trp Ser Val 


Gly 










245 








250 




255 




Ser 


Phe 


Phe 


Thr 


Asn 


Pro 


Val 


Val 


Thr Gin Asp Val 


Tyr Glu Arg 


Leu 








260 










265 




270 




Ala Gly 


Asp 


Ala 


Ala 


Thr 


Arg 


Lys 


Asp Gly Pro 


Val 


Pro His Tyr 


Pro 






275 










280 






285 




Ala 


Pro 


Asp Gly 


Val 


Lys 


Leu 


Ala 


Ala Gly Trp 


Leu 


Val Glu Arg 


Ala 




290 










295 






300 






Gly 


Phe 


Gly Lys 


Gly Tyr 


Pro Asp Ala Gly Ala 


Ala 


Pro Cys Arg 


Leu 


305 










310 






315 






320 


Ser 


Thr 


Lys 


His 


Ala Leu Ala Leu Thr Asn Arg Gly Gly Ala Thr 


Ala 










325 








330 




335 




Glu Asp 


Val 


Val 


Thr Leu Ala Arg Ala Val Arg Asp Gly Val His 


Asp 








340 










345 




350 




Val 


Phe 


Gly 


He 


Thr 


Leu 


Lys 


Pro 


Glu Pro Val 


Leu 


He Gly Cys 


Met 






355 










360 






365 




Leu 
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Val Val He Arg Val Leu Phe Arg Pro Val Ser Leu He Pro Val Asn 

15 10 15 

Asn Ser Ser Thr Pro Gin Ser Gin Gly Pro He Ser Arg Arg Leu Ala 

20 25 30 

Leu Thr Ala Leu Gly Phe Gly Val Leu Ala Pro Asn Val Leu Val Ala 

35 40 45 

Cys Ala Gly Lys Val Thr Lys Leu Ala Glu Lys Arg Pro Pro Pro Ala 



116 





50 










55 






60 








Pro Arg 


Leu 


Thr 


Phe 


Arg 


Pro 


Ala 


Asp Ser 


Ala Ala Asp 


Val 


Val 


Pro 


65 










70 








75 






80 


He 


Ala 


Pro 


He 


Ser 


Val 


Glu 


Val 


Gly Asp 


Gly Trp Phe 


Gin 


Arg 


Val 










85 
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95 




Ala 


Leu 


Thr 


Asn 


Ser 


Ala 


Gly 


Lys 


Val Val 


Ala Gly Ala 


Tyr 


Ser 


Arg 








100 










105 




110 






Asp 


Arg 


Thr 


He 


Tyr 


Thr 


He 


Thr 


Glu Pro 


Leu Gly Tyr 


Asp 


Thr 


Thr 






115 










120 




125 








Tyr 


Thr 


Trp 


Ser 


Gly 


Ser 


Ala 


Val 


Gly His 


Asp Gly Lys 


Ala 


Val 


Pro 




130 










135 






140 








Val 


Ala 


Gly 


Lys 


Phe 


Thr 


Thr 


Val 


Ala Pro 


Val Lys Thr 


He 


Asn 


Ala 


145 










150 








155 






160 


Gly Phe 


Gin 


Leu 


Ala 


Asp 


Gly 


Gin 


Thr Val 


Gly He Ala 


Ala 


Pro 


Val 










165 








170 






175 




He 


He 


Gin 


Phe 


Asp 


Ser 


Pro 


He 


Ser Asp 


Lys Ala Ala 


Val 


Glu 


Arg 








180 










185 




190 






Ala 


Leu 


Thr 


Val 


Thr 


Thr 


Asp 


Pro 


Pro Val 


Glu Gly Gly 


Trp 


Ala 


Trp 






195 










200 




205 








Leu 


Pro 


Asp 


Glu 


Ala 


Gin 


Gly 


Ala 


Arg Val 


His Trp Arg 


Pro 


Arg 


Glu 




210 










215 






220 








Tyr 


Tyr 


Pro 


Ala 


Gly 


Thr 


Thr 


Val 


Asp Val 


Asp Ala Lys 


Leu 


Tyr 


Gly 


225 










230 








235 






240 


Leu 


Pro 


Phe 


Gly 


Asp 


Gly 


Ala 


Tyr 


Gly Ala 


Gin Asp Met 


Ser 


Leu 


His 










245 








250 






255 




Phe 


Gin 


He 


Gly 


Arg 


Arg 


Gin 


Val 


Val Lys 


Ala Glu Val 


Ser 


Ser 


His 








260 










265 




270 






Arg 


He 


Gin 


Val 


Val 


Thr 


Asp 


Ala 


Gly Val 


He Met Asp 


Phe 


Pro 


Cys 






275 










280 




285 








Ser 


Tyr 


Gly 


Glu 


Ala 


Asp 


Leu 


Ala 


Arg Asn 


Val Thr Arg 


Asn 


Gly 


He 




290 










295 






300 








His 


Val 


Val 


Thr 


Glu 


Lys 


Tyr 


Ser 


Asp Phe 


Tyr Met Ser 


Asn 


Pro 


Ala 


305 










310 








315 






320 


Ala Gly 


Tyr 


Ser 


His 


He 


His 


Glu 


Arg Trp 


Ala Val Arg 


He 


Ser 


Asn 










325 








330 






335 




Asn Gly 


Glu 


Phe 


He 


His 


Ala 


Asn 


Pro Met 


Ser Ala Gly 


Ala 


Gin 


Gly 








340 










345 




350 






Asn 


Ser 


Asn 


Val 


Thr 


Asn 


Gly 


Cys 


He Asn 


Leu Ser Thr 


Glu 


Asn 


Ala 






355 










360 




365 








Glu 


Gin 


Tyr 


Tyr 


Arg 


Ser 


Ala 


Val 


Tyr Gly 


Asp Pro Val 


Glu 


Val 


Thr 




370 










375 






380 








Gly 


Ser 


Ser 


He 


Gin 


Leu 


Ser 


Tyr 


Ala Asp 


Gly Asp He 


Trp 


Asp 


Trp 


385 










390 








395 






400 


Ala 


Val 


Asp 


Trp 


Asp 


Thr 


Trp 


Val 


Ser Met 


Ser Ala Leu 


Pro 


Pro 


Pro 










405 








410 






415 




Ala 


Ala 


Lys 


Pro 


Ala 


Ala 


Thr 


Gin 


He Pro 


Val Thr Ala 


Pro 


Val 


Thr 








420 










425 




430 






Pro 


Ser 


Asp 


Ala 


Pro 


Thr 


Pro 


Ser 


Gly Thr 


Pro Thr Thr 


Thr 


Asn 


Gly 






435 










440 




445 









Pro Gly Gly 
450 
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Met 


Ala 


Asn 


Thr Gly Ser 
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Val 


Leu 


Leu Arg 


His 


Gly Glu Ser Asp 
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Ala 
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Leu 


Phe 


Thr Gly Trp 


Val 


Asp 


Val Gly 


Leu 
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Glu 


Ala 


Val 


Arg 
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Gly Glu 
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Ala 
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Val 
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Tyr 
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Ser 


Leu 


Leu Arg 


Arg 
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Ala 


His 
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Ala 
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Asp 


Ser 


Ala 


Asp 
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Trp 


lie 


65 










70 










75 








80 


Pro 


Val 


Arg 


Arg 


Ser 
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Arg 


Leu 


Asn 


Glu 


Arg 


His 


Tyr Gly Ala 
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Gin 


Gly 


Leu 


Asp 


Lys 


Ala 


Glu 


Thr 


Lys 


Ala Arg Tyr Gly Glu 


Glu 


Gin 
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Phe 


Met 


Ala 


Trp 


Arg 


Arg 


Ser 


Tyr 


Asp 


Thr 


Pro 


Pro 


Pro Pro 


He 


Glu 






115 










120 
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Arg 


Gly 


Ser 


Gin 


Phe 


Ser 


Gin 


Asp 


Ala 


Asp 


Pro Arg Tyr Ala Asp 


He 
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140 








Gly Gly 


Gly 


Pro 


Leu 


Thr 


Glu 


Cys 


Leu 


Ala 


Asp 


Val 


Val Ala 


Arg 


Phe 


145 
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Leu 


Pro 


Tyr 


Phe 


Thr 


Asp 


Val 


He 


Val 


Gly Asp 


Leu 


Arg Val 


Gly Lys 
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Thr 


Val 


Leu 


He 


Val 


Ala 


His 


Gly Asn 


Ser 


Leu 


Arg 


Ala Leu 


Val 


Lys 
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His 


Leu 


Asp 
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Met 


Ser 


Asp 


Asp 


Glu 


He 


Val 


Gly 


Leu Asn 


He 


Pro 
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Thr Gly 


He 


Pro 


Leu 


Arg 


Tyr Asp 


Leu 


Asp 


Ser 


Ala 


Met Arg 
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Leu 
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Val 
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Gly 
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Leu 


Asp 


Pro 


Glu 


Ala 


Ala 


Ala Ala 


Gly 


Ala 
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230 










235 








240 


Ala 


Ala 


Val 


Ala Gly Gin 


Gly Arg Gly 






















245 
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Val 


Thr 


Val 
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Ser 


Ala 
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Leu Leu Ala Gly Val 


Leu 


Ser 


Ala 
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Ala 


Val 
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Val Gly Met Arg 
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Val 
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Ser Gly 
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Val Thr Leu Met 
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Asp 
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Ala 
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Glu 
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Val 


Val 


Phe 
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210 

Phe Gin Ala His 
225 

Asp lie Asp Tyr 

Ser Trp Arg Pro 
260 

Gly Asp Arg Val 
275 

Val Thr Phe Pro 
290 

Pro Asp Asn Pro 
305 

Pro Pro Ala Gly 

He Ala He Gin 
340 

Leu Leu Ser Ser 
355 

Asp He Tyr Arg 
370 

Leu Phe Thr Leu 
385 

Glu Lys Arg Val 

Gly Pro Ala Ala 
420 

Val Asn Leu Gin 
435 

Phe Ala He Thr 
450 

Arg Arg Arg Val 
465 

Asn Val Glu Leu 

Ala Glu Phe Glu 
500 

Arg Ser Pro Asp 
515 

Asp 



215 

Tyr Leu Pro Ser 
230 

Gin Ala Asp Pro 
245 

Tyr Arg Leu Gin 

Tyr Leu Gin Gly 
280 

Asp Gly Gin Thr 
295 

Gin Thr Leu Leu 
310 

Ser Tyr Pro Asn 
325 

Gly Leu Leu Ala 

Arg Phe Pro Ala 
360 

Gly Asp Thr Gly 
375 

Asp His Arg Leu 
390 

Asn Leu Arg Ala 
405 

Gly Thr Val Val 

Val Ser His Asp 
440 

Met Met Ala Gly 
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Trp Ala Arg He 
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Gly Gly Leu Thr 
485 

Arg Leu Thr Gly 

Met Ala Glu Ala 
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Gly Gin Ala Thr 
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Ala Thr Ala Asp 
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Val Asn His Pro 
265 
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Arg Thr Ser Thr 
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Pro Asp Glu Arg 
330 
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255 

Leu Arg Val Gly 
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Arg Glu Ser Ala Ala Glu Arg Gly Asp Val Asn Pro Val Gly Gly Leu 
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Glu Glu Val Leu 

Met Ser Leu Ser 
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Val Asp Glu Cys 
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Val Thr Ala Glu 
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Thr Val Phe Met 
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lie lie Asn Gly 

Pro Gly Val Tyr 
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Leu His Ser Val 
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Asp Val Asp Lys 
210 

Arg Gin Pro Val 
225 

Gin He Val Glu 

Glu Lys Asp Asn 
260 

Arg Lys Leu Arg 
275 

Leu Leu Glu Asn 
290 

Val Gly Arg Tyr 
305 

Pro He Thr Ser 

Glu Tyr Leu Val 
340 

Gly Gly Val Glu 
355 

Asn Arg Arg Leu 
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Val Gly Met Ser 
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165 

Phe Asp Glu Thr 

Lys Val He Pro 
200 

Arg Asp Thr Val 
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Ser Glu He Met 
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265 

Pro Thr Lys Glu 

Glu Lys Arg Tyr 
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Leu Val Arg Ser 
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Thr Asp Lys Thr 
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Asp Val Leu Val Asp Ala Asp Gly Lys Ala Met Leu Phe Asp Gly Arg 
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Ser Gly Glu Pro Phe Pro Tyr Pro Val Thr Val Gly Tyr Met Tyr lie 
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Met Lys Leu His His Leu Val Asp Asp Lys lie His Ala Arg Ser Thr 
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Gly Pro Tyr Ser Met lie Thr Gin Gin Pro Leu Gly Gly Lys Ala Gin 

1045 1050 1055 

Phe Gly Gly Gin Arg Phe Gly Glu Met Glu Cys Trp Ala Met Gin Ala 

1060 1065 1070 

Tyr Gly Ala Ala Tyr Thr Leu Gin Glu Leu Leu Thr lie Lys Ser Asp 
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Asp Thr Val Gly Arg Val Lys Val Tyr Glu Ala He Val Lys Gly Glu 
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Asn He Pro Glu Pro Gly He Pro Glu Ser Phe Lys Val Leu Leu Lys 
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He 
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His 
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Glu 
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Val 


Tyr 


His 
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Ala 


Pro 


Glu 


Val 
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o Q n 
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Cys 


Asn 


Leu 


Leu 


Asp 

O Q 


His 


Leu 


Val 


Thr 


Val 
300 


Leu 


Gly 


Phe 


Asp 


Val 


Glu 


Lys 


Asp 


Ser 


Leu 


Phe 


Ala 


Ala 


Glu 


Lys 


Pro Gly 


Gin 


Leu 


He 


•i ri c 

J U D 










J xu 
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'5 o n 
J z u 


Ser 


Tyr 


Leu 


Leu 


Arg 

J Z D 


Arg 


Arg 


Gly 


Met 


Leu 
330 


Thr 


Ser 


Asn 


Val 


Gly 
7 ^ 

J O 3 


Glu 


nJ. ct 


iyr 


vj J- y 


It XXC 

J 4 u 


V CI -L 


/\rg 


C pi 
OCX 




IT X 

J ft 3 


Glu 


Leu 


Lys 


Leu 


Pro 
7 n 

J 3 u 


Asp 


Leu 


m 11 


T .oi 1 

i_l C Li, 


X ^ c 
c c 


It lie 




IT J.\J 


Ala 


Pro 

1 o 
J D u 


Phe 


Tyr 


Asp 


Glu 


Ala 
365 


Leu 


Val 


Pro 


Pro 


Ala 

•a "7 rt 
J /U 


Gly 


His 


Gly 


Val 


Val 

1 T C 


Phe 


Gly 


Pro 


He 


Leu 
380 


Val 


Ala 


Pro 


Gin 


Ser 


Arg 


oxy 


VJ-LIl 


± xc 


J. IIX 


Leu 


Arg 


OCX 


Ala 


Asp 


Pro 


His 


nX ct 


Xiy iD 


IT -L \J 


o c 
Job 










o Q n 
J y U 










395 










4 U U, 


Val 


He 


Glu 


Pro 


Arg 


Tyr 


Leu 


Ser 


Asp 


Leu Gly Gly Val 


Asp 


Arg 


Ala 










4 05 










410 










4X3 




A±a 


Mec 


wee 


A±a 

4 J U 


oiy 


Leu 


Arg 


X xe 


Cys 

A O C 
4^3 


Ala 


Arg 


He 


Ala 


oxn 
A 7 n 




Arg 


Pro 


Leu 


Arg 


Asp 


Leu 


Leu 


vjxy 


Ser 


xxe 


Ala 


Arg 


Pro Arg 


Asn 


OCX 


1 iiX 






435 










44 U 










445 










Leu 


Asp 


Vj±U 


A.±a 


iiir 


Leu 

A tZ CZ 

40D 


r* 1 11 

uXU 


Leu 


Ala 


Leu 


Ala 
460 


Thr 


V-Y s 


C O'K* 

OCX 


nx 


Thr 


Leu 


Tyr 


His 


Pro 


Met 


Gly 


Thr 


Cys 


Arg 


Met 


Gly 


Ser 


Asp 


Glu 


Ala 


465 










470 










475 










A Q f\ 
4 O U 


Ser 


Val 


Val 


Asp 


Pro 


Gin 


Leu 


Arg 


Val 


Arg Gly Val Asp 


Gly 


Leu 


Arg 










485 










490 










495 




Val 


Ala 


Asp 


Ala 


Ser 


Val 


Met 


Pro 


Ser 


Thr 


Val 


Arg Gly 


His 


Thr 


His 








500 










505 










510 






Ala 


Pro 


Ser 
515 


Val 


Leu 


He 


Gly 


Glu 
520 


Lys 


Ala 


Ala 


Asp 


Leu 
525 


He 


Arg 


Ser 



<210> 195 

<211> 441 

<212> PRT 

<213> Mycobacterium tuberculosis 
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<400> 195 
Val Pro Gly Asp 
1 

Asn Val Gly Ser 
20 

Leu Ala Ala Arg 
35 

Arg Arg Val Thr 
50 

Asp lie Glu Glu 
65 

Val Met Gly Pro 

Glu Arg Gly Lys 
100 

Ser Thr Gly Glu 
115 

Tyr Phe Glu Ala 
130 

Thr Gin Ser Leu 
145 

Asn Gly Thr Thr 

Asp Tyr Ala Ser 
180 

Ala Asp Pro Thr 
195 

Ala lie Leu Ala 
210 

Val Tyr Arg Glu 
225 

Ala His Ala Leu 

lie Thr Thr Asp 
260 

Ala Leu Val Pro 
275 

Asn Ala Val Val 
290 

Gly Gin Gly Ala 
305 

Leu Val Met Ala 

Glu Ser Lys Tyr 
340 

Thr Arg Tyr Tyr 
355 

Ser Ala Val Ala 
370 

Val Arg Gin Glu 
385 

Arg lie Val Val 

Thr Val Asp Ala 
420 

Val lie Arg Leu 
435 



Glu Lys Pro Val 
5 

Glu Val Val Arg 

Val Gly Ala Pro 
40 

Thr Asp Arg Gly 
55 

Leu Val Ala Arg 
70 

Val Glu Pro Ser 
85 

Ser Val Val Thr 

Leu Ala Gin Ala 
120 

Ala Val Ala Gly 
135 

Ala Gly Asp Thr 
150 

Asn Tyr lie Leu 
165 

Ala Leu Ala Asp 

Ala Asp Val Glu 
200 

Ser lie Ala Phe 
215 

Gly lie Thr Lys 
230 

Gly Cys Thr lie 
245 

Glu Gly Ser Gin 

Leu Ser His Pro 
280 

Val Glu Ala Glu 
295 

Gly Gly Ala Pro 
310 

Ala Arg Asn Arg 
325 

Ala Gin Leu Pro 

Val Ser Met Asn 
360 

Ala Glu Phe Ala 
375 

Gly Val Val Asp 
390 

Val Thr His Leu 
405 

Leu Asp Asp Leu 

Glu Gly Thr Gly 
440 



Gly Val Ala Val 
10 

lie lie Glu Asn 
25 

Leu Val Leu Arg 

Val Pro He Glu 
60 

Glu Asp Val Asp 
75 

Arg Lys Ala lie 
90 

Ala Asn Lys Ala 
105 

Ala Glu Ser Ala 

Ala He Pro Val 
14 0 

Val Leu Arg Val 
155 

Ser Ala Met Asp 
170 

Ala Ser Ala Leu 
185 

Gly Tyr Asp Ala 

His Thr Arg Val 
220 

Val Thr Pro Ala 
235 

Lys Leu Leu Ser 
250 

Arg Val Ser Ala 
265 

Leu Ala Ala Val 

Ala Ala Gly Arg 
300 

Thr Ala Ser Ala 
315 

Val Leu Gly Ser 
330 

Val Ala Pro Met 
345 

Val Ala Asp Lys 

Lys Arg Glu Val 
380 

Glu Gly Gly Arg 
395 

Ala Thr Asp Ala 
410 

Asp Val Val Gin 

425 

Leu 



Leu Gly Leu Gly 
15 

Ser Ala Glu Asp 
30 

Gly He Gly Val 
45 

Leu Leu Thr Asp 

He Val Val Glu 
80 

Leu Gly Ala Leu 
95 

Leu Leu Ala Thr 
110 

His Val Asp Leu 
125 

He Arg Pro Leu 

Ala Gly He Val 
160 

Ser Thr Gly Ala 
175 

Gly Tyr Ala Glu 
190 

Ala Ala Lys Ala 
205 

Thr Ala Asp Asp 

Asp Phe Gly Ser 
240 

He Cys Glu Arg 
255 

Arg Val Tyr Pro 
270 

Asn Gly Ala Phe 
285 

Leu Met Phe Tyr 

Val Thr Gly Asp 
320 

Arg Gly Pro Arg 
335 

Gly Phe He Glu 
350 

Pro Gly Val Leu 
365 

Ser He Ala Glu 

Arg Val Gly Ala 
400 

Ala Leu Ser Glu 
415 

Gly Val Ser Ser 
430 



145 



<210> 196 

<211> 389 

<212> PRT 

<213> Mycobacterium tuberculosis 



<400> 196 



Val lie 


Val 


Ala 


Glv 


Ala 


Arcf 


Thr 


Pro 


He 


Glv 


Lys 


Leu 


Met 


Glv 

VJ j.y 


Ser 


1 






5 










10 










15 




Lieu IjVS 


Asp 


Phe 


Ser 


Ala 


Ser 


Glu 


Leu 


Glv 


Ala 


He 


Ala 


He 


Lys 


Glv 






20 










25 










30 






Ala Tjeu 


Glu 


Lys 


Ala 


Asn 


Val 


Pro 


Ala 


Ser 


Leu 


Val 


Glu 


Tvr 

j.y J. 


Val 


He 




35 










40 










45 










m n 


Val 

V Cl -L 


Leu 


Thr 


Ala 


Gly 


Ala 


Gly 


Gin 


Met 


Pro 


Ala 


A TCI 


Gin 


50 










55 
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Ala Ala 


Val 

V C*. X 


Al a 


Ala 


Gly 


lie 


Gly 




Asp 


Val 


Pro 


Ala 


Leu 


Thr 


He 


65 








70 










75 










80 




Met 


Cys 


Leu 


Ser 


Glv 


He 


Asp 


Ala 


He 


Ala 


Leu 


Ala 


Asp 


Gin 








85 










90 










95 




JJCLL J. -L 




A1 a 


Arg 


Glu 


Phe 


Asp 


Val 


Val 


Val 


Ala 


Glv 


Glv 


Gin 


Glu 






100 










105 










110 






Ser Met 


Thr 


Lys 


Ala 


Pro 


His 


Leu 


Leu 


Met 


Asn 


Ser 


Ara 


Ser 


Glv 


Tvr 

X y J. 




115 










12 0 










125 








Lys Tyr 


Gly 


Asp 


Val 


Thr 


Val 


Leu 


Asp 


His 


Met 


Ala 


Tvr 

J. y J. 


Asp 


Glv 

VJ j.y 


Leu 


130 










135 










140 










Hi R Asn 


Val 


Phe 


Thr 


Asp 


Gin 


Pro 


Met 


Glv 

\jj.y 


Ala 


Leu 


Thr 


Glu 


Gin 


ArQ 


145 








150 










155 










160 


Asn Asr> 


Val 


Asp 


Met 


Phe 


Thr 


Arg 


Ser 


Glu 


Gin 


Asp 


Glu 


Tvr 


Ala 


Ala 








165 










170 










175 




Ala Ser 


His 


Gin 


Lys 


Ala 


Ala 


Ala 


Ala 


TrD 


Lys 


Asp 


Glv 

vj j-y 


Val 


Phe 


Ala 






180 










185 










190 








Val 


lie 


Pro 


Val 


Asn 


He 


Pro 


Gin 


Arg 


Thr 


Glv 


Asp 


Pro 


Leu 




195 










200 










205 








Gin Phe 


Thr 


Glu 


Asp 


Glu 


Glv 


He 


Ara 


Ala 


Asn 


Thr 


Thr 


Ala 


Ala 


Ala 


210 










215 










220 










T.^i 1 Zi 1 a 






Lys 


Pro 


Ala 


Phe 


Arg 


Gly 


Asp 


Glv 


Thr 


He 


Thr 


Ala 


225 








230 










235 










240 


vjxy od. 


AT a 


Q O -V— 
OCX. 


VJ JLXi 




OCl. 




m V 


Ala 


Ala 


Ala 


Val 


Val 


Val 


Met 








245 










250 










255 






fXl n 
Vj J. u. 


Lys 


al a 


m n 


\J _L Li. 


J_lC LI 


a'] V 


T 1 

UC LL 


Thr 


lip 


Leu 


Ala 


Glu 


He 






260 










265 










270 






Gly Ala 


His 


Gly 


Val 


Val 


Ala 


Gly 


Pro 


Asp 


Ser 


Thr 


Leu 


Gin 


Ser 


Gin 




275 










280 










285 








Pro Ala 


Asn 


Ala 


He 


Asn 


Lys 


Ala 


Leu 


Asp 


Arg 


Glu 


Gly 


He 


Ser 


Val 


290 










295 










300 










Asp Gin 


Leu 


Asp 


Val 


Val 


Glu 


He 


Asn 


Glu 


Ala 


Phe 


Ala 


Ala 


Val 


Ala 


305 








310 










315 










320 


Leu Ala 


Ser 


He 


Arg 


Glu 


Leu 


Gly 


Leu 


Asn 


Pro 


Gin 


He 


Val 


Asn 


Val 








325 










330 










335 




Asn Gly 


Gly 


Ala 


He 


Ala 


Val 


Gly 


His 


Pro 


Leu 


Gly 


Met 


Ser 


Gly 


Thr 






340 










345 










350 






Arg lie 


Thr 


Leu 


His 


Ala 


Ala 


Leu 


Gin 


Leu 


Ala 


Arg 


Arg 


Gly 


Ser 


Gly 




355 










360 










365 








Val Gly 


Val 


Ala 


Ala 


Leu 


Cys 


Gly 


Ala 


Gly 


Gly 


Gin 


Gly 


Asp 


Ala 


Leu 



370 375 380 



He Leu Arg Ala Gly 
385 
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<210> 197 

<211> 208 

<212> PRT 

<213> Mycobacterium tuberculosis 



<400> 197 



Val Ser 


Val 


Gly Glu Gly 


IT X \J 


Asp 


Thr 


Lys 


Pro Thr Ala Arg Gly Gin 


1 






5 










10 


15 




Pro Ala 


Ala 


Val 


Gly Arg 


V d. J- 


V Ct X 


V dx 


Leu 


Ser Gly Pro Ser Ala 


Val 






20 










25 




30 




Gly Lys 


Ser 


Thr 


Val 


Val 


Arg 




Leu 


Arg 


Glu Arg He Pro Asn 


Leu 




35 










40 






45 




His Phe 


Ser 


Val 


Ser 


Ala 




1 111. 


Arg 


Ala 


Pro Arg Pro Gly Glu Val 


50 


















60 




Asp Gly Val 


Asp 


Tyr 


His 


Fne 




Asp 


Pro 


Thr Arg Phe Gin Gin 


Leu 


65 








70 










75 


80 


lie Asp 


Gin 


Gly Glu Leu 


Leu 


LflU 


Trp 


Ala 


Glu He His Gly Gly 


Leu 








85 










90 


95 




His Arg 


Ser 


Gly Thr 


Leu 


Ala 


faJ.n 


Pro 


Val 


Arg Ala Ala Ala Ala 


Thr 






100 










105 




110 




Gly Val 


Pro 


Val 


Leu 


He 


Glu 


Val 


Asp 


Leu Ala Gly Ala Arg Ala 


He 




115 










120 






125 




Lys Lys 


Thr 


Met 


Pro 


Glu 


Ala 


Val 


Thr 


Val 


Phe Leu Ala Pro Pro 


Ser 


130 










135 








14 0 




Trp Gin 


Asp 


Leu 


Gin 


Ala 


Arg 


Leu 


He Gly Arg Gly Thr Glu Thr 


Ala 


145 








150 










155 


160 


Asp Val 


He 


Gin 


Arg 


Arg 


Leu 


Asp 


Thr 


Ala 


Arg He Glu Leu Ala 


Ala 








165 










170 


175 




Gin Gly Asp 


Phe 


Asp 


Lys 


Val 


Val 


Val 


Asn 


Arg Arg Leu Glu Ser 


Ala 






180 










185 




190 




Cys Ala 


Glu 


Leu 


Val 


Ser 


Leu 


Leu 


Val 


Gly 


Thr Ala Pro Gly Ser 


Pro 


195 










200 
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<210> 198 
<211> 457 
<212> PRT 

<213> Mycobacterium tuberculosis 
<400> 198 



Met 


Thr 


Pro 


Arg 


Ser 


Arg 


Gly 


Pro 


Arg Arg Arg Pro Leu Asp Pro 


Ala 
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10 15 




Arg 


Arg 


Ala 


Ala 


Phe 


Glu 


Thr 


Leu 


Arg Ala Val Ser Ala Arg Asp 


Ala 
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25 30 




Tyr 


Ala 


Asn 


Leu 


Val 


Leu 


Pro 


Ala 


Leu Leu Ala Gin Arg Gly He 


Gly 




35 










40 


45 




Gly Arg 


Asp 


Ala 


Ala 


Phe 


Ala 


Thr 


Glu Leu Thr Tyr Gly Thr Cys 


Arg 




50 










55 
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Ala 


Arg 


Gly 


Leu 


Leu 


Asp 


Ala 


Val 


He Gly Ala Ala Ala Glu Arg 


Ser 


65 










70 
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Pro 


Gin 


Ala 


He 


Asp 


Pro 


Val 


Leu 


Leu Asp Leu Leu Arg Leu Gly Thr 










85 








90 95 




Tyr 


Gin 


Leu 


Leu 


Arg 


Thr 


Arg 


Val 


Asp Ala His Ala Ala Val Ser 


Thr 






100 










105 110 




Thr 


Val 


Glu 


Gin 


Ala 


Gly 


He 


Glu 


Phe Asp Ser Ala Arg Ala Gly 


Phe 






115 










120 


125 




Val 


Asn 


Gly 


Val 


Leu 


Arg 


Thr 


He 


Ala Gly Arg Asp Glu Arg Ser 


Trp 



147 



130 

Val Gly Glu Leu 
145 

Ala Phe Val His 

Ala Leu Gly Ala 
180 

Asp Glu Arg Pro 
195 

Ala Gly Glu Leu 
210 

Pro Phe Ala Val 
225 

Val Arg Asp Gly 

Ala Arg Ala Leu 
260 

Leu Asp Leu Cys 
275 

Leu Gly Leu Gin 
290 

His Arg Ala Asp 
305 

Leu Leu Arg Val 

Arg Val Leu Val 
340 

Arg Pro Glu Ala 
355 

Ala Lys Leu Gin 
370 

Pro Gly Gly Val 
385 

Thr Val Gly Ala 

Leu Asp Thr Arg 
420 

Gly Pro His Val 
435 

Phe Ala Ala Ala 
450 



135 

Ala Pro Asp Ala 
150 

Ala His Pro Arg 
165 

Ala Val Gly Glu 

Ala Val His Leu 
200 

Ala Arg Ala Val 
215 

Tyr Leu Pro Arg 
230 

Gin Ala Leu Val 
245 

Thr Leu Ala Pro 

Ala Gly Pro Gly 
280 

Cys Ala Ala Arg 
295 

Leu Val Ala Gin 
310 

Asp Gly Arg His 
325 

Asp Ala Pro Cys 

Arg Trp Arg Arg 
360 

Arg Glu Leu Leu 
375 

Val Leu Tyr Ala 
390 

Val Ala Asp Ala 
405 

Pro Leu Phe Glu 

Gin Leu Trp Pro 
440 

Leu Arg Arg Leu 
455 



140 

Gin Asn Asp Pro 
155 

Trp lie Ala Gin 
170 

Leu Glu Ala Val 
185 

Ala Ala Arg Pro 

Arg Gly Thr Val 
220 

Gly Asp Pro Gly 
235 

Gin Asp Glu Gly 
250 

Val Asp Gly Asp 
265 

Gly Lys Thr Ala 

Val Thr Ala Val 
300 

Asn Thr Arg Gly 
315 

Thr Asp Leu Asp 
330 

Thr Gly Leu Gly 
345 

Gin Pro Ala Asp 

Ser Ala Ala lie 
380 

Thr Cys Ser Pro 
395 

Leu Arg Arg His 
410 

Pro Val lie Ala 
425 

His Arg His Gly 
Thr 



He Gly His Ala 
160 

Ala Phe Ala Asp 
175 

Leu Ala Ser Asp 
190 

Gly Val Leu Thr 
205 

Gly Arg Tyr Ser 

Arg Leu Ala Pro 
240 

Ser Gin Leu Val 
255 

Thr Gly Arg Trp 
270 

Leu Leu Ala Gly 
285 

Glu Pro Ser Pro 

Leu Pro Val Glu 
320 

Pro Gly Phe Asp 
335 

Ala Leu Arg Arg 
350 

Val Ala Ala Leu 
365 

Ala Leu Thr Arg 

His Leu Ala Glu 
400 

Pro Val His Ala 
415 

Gly Leu Gly Glu 
430 

Thr Asp Ala Met 
445 



<210> 199 
<211> 339 
<212> PRT 

<213> Mycobacterium tuberculosis 



<400> 199 

Met Asn Val Glu Gin Val Lys Ser 

1 5 
He Glu His Ser Tyr Gin Val Lys 
20 

Val Gly Ala Val He Val Asp Pro 

35 40 
Gly Thr Glu Pro Ala Gly Gly Asp 

50 55 
Arg Ala Gly Gly Leu Ala Ala Gly 



He Asp Glu Ala Met Gly Leu Ala 

10 15 
Gly Thr Thr Tyr Pro Lys Pro Pro 
25 30 
Asn Gly Arg He Val Gly Ala Gly 
45 

His Ala Glu Val Val Ala Leu Arg 
60 

Ala He Val Val Val Thr Met Glu 
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70 



Pro 


Cys 


Asn 


His 


Tyr Gly Lys 
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Glu 


Ala 


Arg 


Val 


Gly 


Thr Val 








100 






lie 


Ala 


Gly 


Gly 


Gly Ala Gly 






115 








Arg 


Ser 


Gly 


Val 


Leu 


Ala Glu 




130 








135 


Trp 


Leu 


His 


Lys 


Gin Arg Thr 


145 










150 


Ala 


Thr 


Ser 


He 


Asp 


Gly Arg 










165 




Trp 


lie 


Ser 


Ser 


Glu 


Ala Ala 
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lie 


Ala 


Asp 


Ala 


He 


Leu Val 






195 








Pro 


Ala 


Leu 


Thr 


Ala 


Arg Leu 




210 








215 


Pro 


Leu 


Arg 


Val 


Val 


Val Gly 


225 










230 


Val 


Leu 


Asn 


Asp 


Glu 


Ala Arg 










245 




Met 


Glu 


Val 


Leu 


Arg 


Ala Leu 








260 






Gly Gly 


Pro 


Thr 


Leu Ala Gly 






275 








Arg 


lie 


Leu 


Ala 


Tyr Val Ala 




290 








295 


Ala 


Val 


Asp 


Asp 


Val Gly Val 


305 










310 


Gin 


Phe 


Asp 


Ser 


Val 


Glu Lys 










325 




Val 


Ala 


Arg 















75 










80 


Thr 


Pro 


Pro 


Cys 


Val 


Asn 


Ala 


Leu 


lie 






90 










95 




Val 


Tyr 


Ala 


Val 


Ala 


Asp 


Pro 


Asn 


Gly 




105 










110 






Arg 


Leu 


Ser 


Ala 


Ala 


Gly 


Leu 


Gin 


Val 


120 










125 








Gin 


Val 


Ala 


Ala 


Gly 


Pro 


Leu 


Arg 


Glu 










140 










Gly Leu 


Pro 


His 


Val 


Thr 


Trp 


Lys 


Tyr 








155 










160 


Ser 


Ala 


Ala 


Ala 


Asp 


Gly 


Ser 


Ser 


Gin 






170 










175 




Arg 


Leu 


Asp 


Leu 


His 


Arg 


Arg 


Arg 


Ala 




185 










190 






Gly Thr Gly 


Thr 


Val 


Leu 


Ala 


Asp 


Asp 


200 










205 








Ala 


Asp 


Gly 


Ser 


Leu 


Ala 


Pro 


Gin 


Gin 










220 










Lys 


Arg Asp 


He 


Pro 


Pro 


Glu 


Ala 


Arg 








235 










240 


Thr 


Met 


Met 


He 


Arg 


Thr 


His 


Glu 


Pro 






250 










255 




Ser 


Asp 


Arg 


Thr 


Asp 


Val 


Leu 


Leu 


Glu 




265 










270 






Ala 


Phe 


Leu 


Arq 


Ala 


Gly 


Ala 


He 


Asn 


280 










285 








Pro 


He 


Leu 


Leu 


Gly 


Gly 


Pro 


Val 


Thr 










300 










Ser 


Asn 


He 


Thr 


Asn 


Ala 


Leu 


Arg 


Trp 
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Val 


Gly Pro 


Asp 


Leu 


Leu 


Leu 


Ser 


Leu 






330 
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<210> 200 
<211> 117 
<212> PRT 

<213> Mycobacterium tuberculosis 
<400> 200 

Val Ala Gly Val Thr Ala Ala Val Ser Ala Arg Leu Lys Ala Asp Glu 

15 10 15 

Ala Arg Arg Pro Gly Phe Tyr Ala Ala Gly Ser Gly Pro Leu Pro Gin 

20 25 30 

Val Arg Gly Ser Thr Leu Pro Val Met Glu Leu Ala Leu Gin He Thr 

35 40 45 

Leu He Val Thr Ser Val Leu Val Val Leu Leu Val Leu Leu His Arg 

50 55 60 

Ala Lys Gly Gly Gly Leu Ser Thr Leu Phe Gly Gly Gly Val Gin Ser 
65 70 75 80 

Ser Leu Ser Gly Ser Thr Val Val Glu Lys Asn Leu Asp Arg Leu Thr 

85 90 95 

Leu Phe Val Thr Gly He Trp Leu Val Ser He He Gly Val Ala Leu 

100 105 110 

Leu He Lys Tyr Arg 
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115 

<210> 201 
<211> 269 
<212> PRT 

<213> Mycobacterium tuberculosis 



<400> 201 
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Gly 


Leu 


Leu 


Asp 


Gly 


Lys 


Arg 


He 


Leu 


Val 


Ser 


Gly 


He He 
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Thr Asp 


Ser 
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He 


Ala 


Phe 
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He 


Ala 


Arg 


Val 


Ala 


Gin 
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Leu 


Thr 


Gly 


Phe 


Asp 


Arg 


Leu 


Arg 


Leu 


He Gin 
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40 
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Arg lie 


Thr 


Asp 
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<210> 207 
<211> 655 
<212> PRT 

<213> Mycobacterium tuberculosis 
<400> 207 

Met Leu Pro Asn Phe Ala Val Leu Pro Pro Glu Val Asn Ser Ala Arg 

15 10 15 

Val Phe Ala Gly Ala Gly Ser Ala Pro Met Leu Ala Ala Ala Ala Ala 

20 25 30 

Trp Asp Asp Leu Ala Ser Glu Leu His Cys Ala Ala Met Ser Phe Gly 

35 40 45 

Ser Val Thr Ser Gly Leu Val Val Gly Trp Trp Gin Gly Ser Ala Ser 
50 55 60 
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Ala Ala Met Val Asp Ala Ala Ala Ser Tyr lie Gly Trp Leu Ser Thr 
65 70 75 80 

Ser Ala Ala His Ala Glu Gly Ala Ala Gly Leu Ala Arg Ala Ala Val 

85 90 95 

Ser Val Phe Glu Glu Ala Leu Ala Ala Thr Val His Pro Ala Met Val 

100 105 110 

Ala Ala Asn Arg Ala Gin Val Ala Ser Leu Val Ala Ser Asn Leu Phe 

115 120 125 

Gly Gin Asn Ala Pro Ala lie Ala Ala Leu Glu Ser Leu Tyr Glu Cys 

130 135 140 

Met Trp Ala Gin Asp Ala Ala Ala Met Ala Gly Tyr Tyr Val Gly Ala 
145 150 155 160 

Ser Ala Val Ala Thr Gin Leu Ala Ser Trp Leu Gin Arg Leu Gin Ser 

165 170 175 

lie Pro Gly Ala Ala Ser Leu Asp Ala Arg Leu Pro Ser Ser Ala Glu 

180 185 190 

Ala Pro Met Gly Val Val Arg Ala Val Asn Ser Ala lie Ala Ala Asn 

195 200 205 

Ala Ala Ala Ala Gin Thr Val Gly Leu Val Met Gly Gly Ser Gly Thr 

210 215 220 

Pro lie Pro Ser Ala Arg Tyr Val Glu Leu Ala Asn Ala Leu Tyr Met 
225 230 235 240 

Ser Gly Ser Val Pro Gly Val lie Ala Gin Ala Leu Phe Thr Pro Gin 

245 250 255 

Gly Leu Tyr Pro Val Val Val lie Lys Asn Leu Thr Phe Asp Ser Ser 

260 265 270 

Val Ala Gin Gly Ala Val lie Leu Glu Ser Ala He Arg Gin Gin He 

275 280 285 

Ala Ala Gly Asn Asn Val Thr Val Phe Gly Tyr Ser Gin Ser Ala Thr 

290 295 300 

He Ser Ser Leu Val Met Ala Asn Leu Ala Ala Ser Ala Asp Pro Pro 
305 310 315 320 

Ser Pro Asp Glu Leu Ser Phe Thr Leu He Gly Asn Pro Asn Asn Pro 

325 330 335 

Asn Gly Gly Val Ala Thr Arg Phe Pro Gly He Ser Phe Pro Ser Leu 

340 345 350 

Gly Val Thr Ala Thr Gly Ala Thr Pro His Asn Leu Tyr Pro Thr Lys 

355 360 365 

He Tyr Thr He Glu Tyr Asp Gly Val Ala Asp Phe Pro Arg Tyr Pro 

370 375 380 

Leu Asn Phe Val Ser Thr Leu Asn Ala He Ala Gly Thr Tyr Tyr Val 
385 390 395 400 

His Ser Asn Tyr Phe He Leu Thr Pro Glu Gin He Asp Ala Ala Val 

405 410 415 

Pro Leu Thr Asn Thr Val Gly Pro Thr Met Thr Gin Tyr Tyr He He 

420 425 430 

Arg Thr Glu Asn Leu Pro Leu Leu Glu Pro Leu Arg Ser Val Pro He 
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Val Gly Asn Pro Leu Ala Asn Leu Val Gin Pro Asn Leu Lys Val He 
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Val Asn Leu Gly Tyr Gly Asp Pro Ala Tyr Gly Tyr Ser Thr Ser Pro 
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Val He Ala Asp Ala Leu Val Ala Gly Thr Gin Gin Gly He Gly Asp 
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Phe Ala Tyr Asp Val Ser His Leu Glu Leu Pro Leu Pro Ala Asp Gly 
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<210> 208 
<211> 485 
<212> PRT 

<213> Mycobacterium tuberculosis 
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Val Ser Arg Ala 
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Met Val Ser Arg Tyr Ser Ala Tyr Arg Arg Gly Pro Asp Val He Ser 

15 10 15 

Pro Asp Val He Asp Arg He Leu Val Gly Ala Cys Ala Ala Val Trp 

20 25 30 

Leu Val Phe Thr Gly Val Ser Val Ala Ala Ala Val Ala Leu Met Asp 

35 40 45 

Leu Gly Arg Gly Phe His Glu Met Ala Gly Asn Pro His Thr Thr Trp 

50 55 60 

Val Leu Tyr Ala Val He Val Val Ser Ala Leu Val He Val Gly Ala 
65 70 75 80 

He Pro Val Leu Leu Arg Ala Arg Arg Met Ala Glu Ala Glu Pro Ala 

85 90 95 

Thr Arg Pro Thr Gly Ala Ser Val Arg Gly Gly Arg Ser He Gly Ser 

100 105 110 

Gly His Pro Ala Lys Arg Ala Val Ala Glu Ser Ala Pro Val Gin His 

115 120 125 

Ala Asp Ala Phe Glu Val Ala Ala Glu Trp Ser Ser Glu Ala Val Asp 

130 135 140 

Arg He Trp Leu Arg Gly Thr Val Val Leu Thr Ser Ala He Gly He 
145 150 155 160 

Ala Leu He Ala Val Ala Ala Ala Thr Tyr Leu Met Ala Val Gly His 

165 170 175 

Asp Gly Pro Ser Trp He Ser Tyr Gly Leu Ala Gly Val Val Thr Ala 
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Gly Met Pro Val He Glu Trp Leu Tyr Ala Arg Gin Leu Arg Arg Val 
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Met Ser Gly Pro 
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Glu Pro Val Ser 
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Asn 


Arg 


Asp 


65 








70 










75 










80 


Gly Ala 


Ala 


Gly 


Ala 


Asp 


Leu 


Glu 


Val 


Lys 


Val 


Pro 


Glu 


Gly 


Thr 


Val 








85 










90 










95 




Val Leu 


Asp 


Glu 


Asn 


Gly 


Arg 


Leu 


Leu 


Ala 


Asp 


Leu 


Val 


Gly 


Ala 


Gly 






100 










105 










110 






Thr Arg 


Phe 


Glu 


Ala 


Ala 


Ala 


Gly 


Gly 


Arg 


Gly 


Gly 


Leu 


Gly 


Asn 


Ala 




115 










120 










125 








Ala Leu 


Ala 


Ser 


Arg 


Val 


Arg 


Lys 


Ala 


Pro 


Gly 


Phe 


Ala 


Leu 


Leu 


Gly 


130 










135 










140 










Glu Lys 


Gly 


Gin 


Ser 


Arg 


Asp 


Leu 


Thr 


Leu 


Glu 


Leu 


Lys 


Thr 


Val 


Ala 


145 








150 










155 










160 


Asp Val 


Gly 


Leu 


Val 


Gly 


Phe 


Pro 


Ser 


Ala 


Gly 


Lys 


Ser 


Ser 


Leu 


Val 








165 










170 










175 




Ser Ala 


lie 


Ser 


Ala 


Ala 


Lys 


Pro 


Lys 


He 


Ala 


Asp 


Tyr 


Pro 


Phe 


Thr 






180 










185 










190 






Thr Leu 


Val 


Pro 


Asn 


Leu 


Gly 


Val 


Val 


Ser 


Ala 


Gly 


Glu 


His 


Ala 


Phe 




195 










200 










205 








Thr Val 


Ala 


Asp 


Val 


Pro 


Gly 


Leu 


He 


Pro 


Gly 


Ala 


Ser 


Arg 


Gly 


Arg 


210 










215 










220 










Gly Leu 


Gly 


Leu 


Asp 


Phe 


Leu 


Arg 


His 


He 


Glu 


Arg 


Cys 


TV T — . 

Ala 


Val 


Leu 


225 








230 










235 










240 


Val His 


Val 


Val 


Asp 


Cys 


Ala 


Thr 


Ala 


Glu 


Pro 


Gly 


Arg 


Asp 


Pro 


lie 








245 










250 










255 




Ser Asp 


lie 


Asp 


Ala 


Leu 


Glu 


Thr 


Glu 


Leu 


Ala 


Cys 


Tyr 


Thr 


Pro 


Thr 






260 










265 










270 






Leu Gin 


Gly 


Asp 


Ala 


Ala 


Leu 


Gly 


Asp 


Leu 


Ala 


Ala 


Arg 


Pro 


Arg 


TV 1 -1 

Ala 




275 










280 










285 








Val Val 


Leu 


Asn 


Lys 


He 


Asp 


Val 


Pro 


Glu 


Ala 


Arg 


Glu 


Leu 


TV T — 

Ala 


Glu 


290 










295 










300 










Phe Val 


Arg 


Asp 


Asp 


He 


Ala 


Gin 


Arg 


Gly 


Trp 


Pro 


Val 


Phe 


Cys 


Val 


305 








310 










315 










320 


Ser Thr 


Ala 


Thr 


Arg 


Glu 


Asn 


Leu 


Gin 


Pro 


Leu 


He 


Phe 


Gly 


Leu 


Ser 








325 










330 










335 




Gin Met 


lie 


Ser 


Asp 


Tyr 


Asn 


Ala 


Ala 


Arg 


Pro 


Val 


Ala 


Val 


Pro 


Arg 






340 










345 










350 






Arg Pro 


Val 


He 


Arg 


Pro 


He 


Pro 


Val 


Asp 


Asp 


Ser 


Gly 


Phe 


Thr 


Val 




355 










360 










365 








Glu Pro 


Asp 


Gly 


His 


Gly 


Gly 


Phe 


Val 


Val 


Ser 


Gly 


Ala 


Arg 


Pro 


Glu 


370 










375 










380 










Arg Trp 


He 


Asp 


Gin 


Thr 


Asn 


Phe 


Asp 


Asn 


Asp 


Glu 


Ala 


Val 


Gly 


Tyr 


385 








390 










395 










400 


Leu Ala 


Asp 


Arg 


Leu 


Ala 


Arg 


Leu 


Gly 


Val 


Glu 


Glu 


Glu 


Leu 


Leu 


Arg 








405 










410 










415 




Leu Gly 


Ala 


Arg 


Ser 


Gly 


Cys 


Ala 


Val 


Thr 


He 


Gly 


Glu 


Met 


Thr 


Phe 






420 










425 










430 






Asp Trp 


Glu 


Pro 


Gin 


Thr 


Pro 


Ala 


Gly 


Glu 


Pro 


Val 


Ala 


Met 


Ser 


Gly 




435 










440 










445 
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Arg Gly Thr Asp Pro Arg Leu Asp Ser Asn Lys Arg Val Gly Ala Ala 

450 455 460 

Glu Arg Lys Ala Ala Arg Ser Arg Arg Arg Glu His Gly Asp Gly 
465 470 475 



<210> 241 

<211> 86 

<212> PRT 

<213> Mycobacterium tuberculosis 



<400> 241 



Met Ala 


His 


Lys 


Lys 


Gly Ala 


Ser 


Ser 


Ser Arg Asn 


Gly Arg Asp 


Ser 


1 






5 








10 






15 




Ala Ala 


Gin 


Arg 


Leu 


Gly Val 


Lys 


Arg 


Tyr Gly Gly 


Gin 


Val 


Val 


Lys 






20 








25 






30 






Ala Gly 


Glu 


lie 


Leu 


Val Arg 


Gin 


Arg 


Gly Thr Lys 


Phe 


His 


Pro Gly 




35 








40 






45 








Val Asn 


Val 


Gly Arg 


Gly Gly 


Asp 


Asp 


Thr Leu Phe 


Ala 


Lys 


Thr 


Ala 


50 








55 






60 










Gly Ala 


Val 


Glu 


Phe 


Gly He 


Lys 


Arg 


Gly Arg Lys 


Thr 


Val 


Ser 


He 


65 








70 






75 








80 


Val Gly 


Ser 


Thr 


Thr 


Ala 

















85 



<210> 242 
<211> 104 
<212> PRT 

<213> Mycobacterium tuberculosis 



<400> 242 

Met Met Ala Thr Tyr Ala He Val 

1 5 
Val Ala Val Gly Asp Val Val Lys 
20 

Gly Glu Lys Val Ser Leu Pro Val 

35 40 
Val Thr Thr Asp Ala Lys Ala Leu 

50 55 
Val Leu Gly His Thr Lys Gly Pro 
65 70 
Asn Lys Thr Gly Tyr His Lys Arg 
85 

Val Leu Lys Val Thr Gly He Ala 
100 



Lys 


Thr Gly Gly 


Lys 


Gin Tyr Lys 




10 




15 


Val 


Glu Lys Leu 


Glu 


Ser Glu Gin 


25 






30 


Ala 


Leu Val Val 


Asp Gly Ala Thr 






45 




Ala 


Lys Val Ala 


Val 


Thr Gly Glu 
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Lys 


He Arg He 


His 


Lys Phe Lys 




75 




80 


Gin 


Gly His Arg 


Gin 


Gin Leu Thr 




90 




95 



<210> 243 

<211> 876 

<212> PRT 

<213> Mycobacterium tuberculosis 



<400> 243 

Met Leu Pro Lys Ser Trp Asp Pro Ala Ala Met Glu Ser Ala He Tyr 

15 10 15 

Gin Lys Trp Leu Asp Ala Gly Tyr Phe Thr Ala Asp Pro Thr Ser Thr 

20 25 30 

Lys Pro Ala Tyr Ser He Val Leu Pro Pro Pro Asn Val Thr Gly Ser 
35 40 45 
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Met 


Glv 


His 


Ala 


Leu 
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Thr 


Met 


Met 


Asp 


Ala 


Leu 


Thr 
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Gin 


Glv 
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Ala 


Glv 


He 


Ala 


Thr 


Gin 


Ser 


Val 


Val 


Glu 


Gin 


Gin 


Leu 


Ala 
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90 










95 




Val 


Asp 


Gly 


Lys 
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Lvs 


Glu 


Asp 

It 


Leu 


Glv 


Ara 


Glu 


Leu 


Phe 


Val 


Asp 
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110 
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Val 


Tro 


Asp 


Trt) 

^ XT 


Lys 


Aro 


Glu 


Ser 


Glv 


Glv 

vj j-y 


Ala 


He 


Glv 

vjxy 


Glv 

vjxy 


Gin 






115 










120 










125 








Met 


ArQ 


Ara 


Leu 


Glv 


Asp 


Glv 


Val 


Asp 


Trp 


Ser 


Ara 


Asp 


Ara 

nxy 


Phe 


Thr 




130 










135 
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Met 


Asp 


Glu. 


Glv 


Leu 


Ser 


Ara 

rax y 


Ala 


Val 


Ara 

nx^ 


Thr 


He 


Phe 


Lys 


Ara 


Leu 
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150 










155 










160 


TvT 


Asp 


Ala 


Gly 


Leu 


He 
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Ala 


Glu 




Leu 


Val 


Asn 
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170 
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Pro 


Val 


Leu 


Gin 


Thr 


Ala 


He 


Ser 


Asp 


Leu 


Glu 


Val 


Asn 


Tvr 


Ara 


Asp 
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185 
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Val 


Glu 


Glv 


Glu 


Leu 


Val 


Ser 


Phe 


Ara 

rtxy 


Tvr 


Glv 

vjxy 


Ser 


Leu 


Asp 


Asp 


Ser 
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Gin 


Pro 


His 
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Val 
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Ala 


Thr 


Thr 


Ara 


Val 


Glu 


Thr 


Met 


Leu 


Glv 

VJxy 
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Val 
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Val 


Asp 
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Asp 
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Ser 
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Lys 


Ala 


Ala 


Glv 


Asp 


Ala 


Val 


Arg 


Asn 


Glv 

vjxy 


Asp 


Thr 


Val 


He 


His 


Pro 




370 










375 










380 
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Met 


Glu 


Pro 


Ara 


TrD 


Phe 


Ser 


Trp 
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Val 


Asp 


Asp 


Met 


His 


Asp 


385 
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Tttj 
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He 
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He 
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He 
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Seir 


Ala 


Leu 


J. j-p 


Pro 


Phe 


Ser 


Thr 


Leu 


Glv 

vjxy 


Trp 

ixp 


Pro 


Asp 


Lys 


Thr 


Ala 




450 










455 










460 










Glu 


Leu 


Glu 


Lys 


Phe 


Tyr 


Pro 


Thr 


Ser 


Val 


Leu 


Val 


Thr 


Gly 


Tyr 


Asp 


465 










470 










475 










480 


He 


Leu 


Phe 


Phe 


Trp 


Val 


Ala 


Arg 


Met 


Met 


Met 


Phe 


Gly 


Thr 


Phe 


Val 










485 










490 










495 




Gly 


Asp 


Asp 


Ala 


Ala 


He 


Thr 


Leu 


Asp 


Gly 


Arg 


Arg 


Gly 


Pro 


Gin 


Val 
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500 










505 






510 






Pro 


Phe 


Thr 


Asp 


Val 


Phe 


Leu 


His 


Gly 


Leu 


lie Arg Asp 


Glu 


Ser 


Gly 






515 










520 






525 








Arg 


Lys 


Met 


Ser 


Lys 


Ser 


Lys 


Gly 


Asn 


Val 


He Asp Pro 


Leu 


Asp 


Trp 




530 










535 








540 








Val 


Glu 


Met 


Phe Gly Ala 


Asp 


Ala 


Leu 


Arg 


Phe Thr Leu 


Ala 


Arg 


Gly 


545 










550 










555 






560 


Ala 


Ser 


Pro 


Gly Gly Asp 


Leu 


Ala 


Val 


Ser 


Glu Asp Ala 


Val 


Arg 


Ala 










565 










570 






575 




Ser 


Arg 


Asn 


Phe Gly Thr 


Lys 


Leu 


Phe 


Asn 


Ala Thr Arg 


Tyr 


Ala 


Leu 








580 










585 






590 






Leu 


Asn 


Gly 


Ala 


Ala 


Pro 


Ala 


Pro 


Leu 


Pro 


Ser Pro Asn 


Glu 


Leu 


Thr 






595 










600 






605 








Asp 


Ala 


Asp 


Arg Trp 


He 


Leu 


Gly 


Arg 


Leu 


Glu Glu Val 


Arg 


Ala 


Glu 




610 










615 








620 








Val 


Asp 


Ser 


Ala 


Phe Asp 


Gly 


Tyr 


Glu 


Phe 


Ser Arg Ala 


Cys 


Glu 


Ser 


625 










630 










635 






640 


Leu 


Tyr 


His 


Phe 


Ala 


Trp 


Asp 


Glu 


Phe 


Cys 


Asp Trp Tyr 


Leu 


Glu 


Leu 










645 










650 






655 




Ala 


Lys 


Thr 


Gin 


Leu 


Ala 


Gin 


Gly 


Leu 


Thr 


His Thr Thr 


Ala 


Val 


Leu 








660 










665 






670 






Ala 


Ala 


Gly 


Leu Asp 


Thr 


Leu 


Leu 


Arg 


Leu 


Leu His Pro 


Val 


He 


Pro 






675 










680 






685 








Phe 


Leu 


Thr 


Glu 


Ala 


Leu 


Trp 


Leu 


Ala 


Leu 


Thr Gly Arg 


Glu 


Ser 


Leu 




690 










695 








700 








Val 


Ser 


Ala 


Asp 


Trp 


Pro 


Glu 


Pro 


Ser 


Gly 


He Ser Val 


Asp 


Leu 


Val 


705 










710 










715 






720 


Ala 


Ala 


Gin 


Arg 


He 


Asn 


Asp 


Met 


Gin 


Lys 


Leu val Thr 


Glu 


Val 


Arg 










725 










730 






735 




Arg 


Phe 


Arg 


Ser Asp 


Gin 


Gly 


Leu 


Ala 


Asp Arg Gin Lys 


Val 


Pro 


Ala 








740 










745 






750 






Arg 


Met 


His 


Gly Val Arg 


Asp 


Ser 


Asp 


Leu 


Ser Asn Gin 


Val 


Ala 


Ala 






755 










760 






765 








Val 


Thr 


Ser 


Leu 


Ala 


Trp 


Leu 


Thr 


Glu 


Pro 


Gly Pro Asp 


Phe 


Glu 


Pro 




770 










775 








780 








Ser 


Val 


Ser 


Leu 


Glu 


Val 


Arg 


Leu 


Gly 


Pro 


Glu Met Asn 


Arg 


Thr 


Val 


785 










790 










795 






800 


Val 


Val 


Glu 


Leu 


Asp 


Thr 


Ser 


Gly 


Thr 


He 


Asp Val Ala 


Ala 


Glu 


Arg 










805 










810 






815 




Arg 


Arg 


Leu 


Glu 


Lys 


Glu 


Leu 


Ala 


Gly 


Ala 


Gin Lys Glu 


Leu 


Ala 


Ser 








820 










825 






830 






Thr 


Ala 


Ala 


Lys 


Leu 


Ala 


Asn 


Ala 


Asp 


Phe 


Leu Ala Lys 


Ala 


Pro 


Asp 






835 










840 






845 








Ala 


Val 


He 


Ala 


Lys 


He 


Arg 


Asp 


Arg 


Gin 


Arg Val Ala 


Gin 


Gin 


Glu 




850 










855 








860 








Thr 


Glu 


Arg 


He 


Thr 


Thr 


Arg 


Leu 


Ala 


Ala 


Leu Gin 








865 










870 










875 









<210> 244 
<211> 789 
<212> PRT 

<213> Mycobacterium tuberculosis 
<400> 244 

Val Thr Lys Pro Ala Ala Asp Ala Ser Ala Val Leu Thr Ala Glu Asp 

15 10 15 

Thr Leu Val Leu Ala Ser Thr Ala Thr Pro Val Glu Met Glu Leu He 
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20 

Met Gly Trp Leu 
35 

Asp lie Leu Lys 
50 

Ala Leu Val Glu 
65 

Gly Glu Asp Arg 

Ala Asp Arg Ser 
100 

Asp Pro Tyr His 
115 

Asp Pro Arg Arg 
130 

Glu Leu Arg Gin 
145 

Asp Phe Ala Gin 

Ala Glu Tyr Arg 
180 

Lys Pro Glu Met 
195 

lie Pro Gly Ala 
210 

Ser Thr Gly Trp 
225 

Arg Leu Ala Ser 

Gin Val Ala Ala 
260 

Leu Phe Ser His 
275 

Met Gin Asp Asn 
290 

Leu Ser Phe Gly 
305 

Phe lie Arg Arg 

Lys Glu Tyr Val 
340 

Ser lie Glu Gly 
355 

Leu Gly Leu Met 
370 

Asp Asp lie Leu 
385 

Glu lie Thr Glu 

Glu Gly Leu Arg 
420 

Asn Phe Gly Lys 
435 

Gin Tyr Leu Gly 
450 

Lys Arg Leu Ala 
465 



Gly Gin Gin Arg 
40 

Leu Pro Pro Arg 
55 

Gin Leu Glu Pro 
70 

Ser He Val Pro 
85 

Arg Ala Gly Lys 

Pro Ser Gin Arg 
120 

Ala Arg Val Val 
135 

Gin Trp Arg Asp 
150 

Phe Val Ser Arg 
165 

lie Leu Gly Pro 

Leu Ala Ser Ala 
200 

Thr Val Glu Asp 
215 

Ser Gin Val Ser 
230 

Arg Gly Phe Asp 
245 

Met Arg Ala Ala 

Arg Ser Tyr lie 
280 

Arg Leu Pro Pro 
295 

Leu Met Gly Pro 
310 

Asn He Gly Asn 
325 

Gly Tyr Val Val 

Thr Arg Ser Arg 
360 

Ser Tyr Val Ala 
375 

Leu Gin Gly Val 
390 

Tyr Ala Ala Tyr 
405 

Trp Leu Tyr Asn 

He Tyr Val Arg 
440 

Ala Pro His Gly 
455 

Leu Gin Lys Met 
470 



25 

Ala Arg His Pro 

Asn Ala Pro Pro 
60 

Gly Phe Ala Ser 
75 

Val Arg Val He 
90 

Val Ala Ala Leu 
105 

Gin Gin Arg Arg 

Ala Gly Glu Ser 
140 

Thr Thr Val Ala 
155 

Arg Ala Leu Leu 
170 

Gin Tyr Lys Ser 
185 

Arg Phe Arg Ala 

Ala Gly Lys Met 
220 

Val Asp Leu Val 
235 

Pro Glu Phe Asp 
250 

Leu Glu Ala His 
265 

Asp Gly Val Val 

Val His Met Phe 
300 

Leu Met Arg Arg 
315 

Asp Pro Leu Tyr 
330 

Glu Lys Arg Phe 
345 

Thr Gly Lys Met 

Asp Ala Tyr Leu 
380 

Ser He Cys Phe 
395 

Ala Arg Gly Ala 
410 

Phe He Lys Ala 
425 

Phe Pro Glu Ala 

Glu Leu Thr Gin 
460 

Ser Phe Glu Val 
475 



30 

Asp Ser Lys Phe 
45 

Ala Ala Leu Thr 

Ser Pro Gin Ser 
80 

Trp Leu Pro Pro 
95 

Leu Pro Gly Arg 
110 

He Leu Arg Thr 
125 

Ala Lys Val Ser 

Glu His Lys Arg 
160 

Ala Leu Ala Arg 
175 

Pro Arg Leu Val 
190 

Gly Leu Asp Arg 
205 

Leu Asp Glu Leu 

Ser Val Leu Gly 
240 

Tyr Asp Glu Tyr 
255 

Pro Ala Val Leu 
270 

Val Pro Val Ala 
285 

Gly Gly He Asn 

Ser Gly Met He 
320 

Lys Tyr Val Leu 
335 

Asn Leu Ser Trp 
350 

Leu Pro Pro Lys 
365 

Asp Gly Arg Ser 

Asp Gin Leu His 
400 

Glu Lys Thr Pro 
415 

Gin Gly Glu Arg 
430 

Val Ser Met Arg 
445 

Asp Pro Ala Ala 

Ala Trp Arg He 
480 
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Ala 


Thr 


Leu 


Thr 


Thr 


Arg 
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Leu 


Gin 


Asp 


Ser 
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Thr 


Ser 


TV 1 

Ala 


Leu 
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Ala 


Leu 


Ser 


545 
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Val 


Trp 


Tyr 


Arg 


Asn 


Ser 
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Leu 


Ala 
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Ala 
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Phe 


Trp 
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Ala 


Gin 
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Tyr 
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Ala 


Asp 
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Trp 
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Gin 


lie Asp 


Ala 


iYiec 
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Leu Arg 


Val 


Phe 
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Asp 


Ala 


Pro 


Pro 
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Gly Leu 


CaXy 


Arg 


705 








Pro 


Val 


Ser 


Thr 


Gin 


Glu 


Leu 


lie 








740 


Phe 


Arg 


Arg 


Glu 






755 




Gin 


He 


Ala 


Arg 




770 






Gly Arg 


Asp 


Arg 



785 



Pro Val Thr Ala 
485 

Gly Thr Ala Leu 

Leu Asp Tyr Leu 
520 

Arg Leu Arg Ser 
535 

Asn Gly His Pro 
550 

Tyr He Ala Pro 
565 

Val He His Ala 

His Ala Lys His 
600 

Ala Met Arg Leu 
615 

Ser Thr Ala Phe 
630 

Asp Trp Glu Asp 
645 

Leu Tyr Ala Lys 

Phe Glu Ala Tyr 
680 

Asp He Gly Pro 
695 

Gin Phe Val Ala 
710 

Leu Leu Phe Ala 
725 

Ala Pro Ala Ala 

Leu Arg Asn He 
760 

Asn Gin Phe Val 
775 

He 



Thr Gly Leu 


val 


490 




Thr Leu Asp 


Gin 


505 




Glu Arg Lys 


(jin 


Arg Glu Gly 


Val 




540 


Val Thr Arg 


Val 


555 




Asp Asp Glu 


His 


570 




Phe Leu Glu 


Thr 


585 




Ala Glu Gly 


Asp 


Arg Asp Leu 


Leu 
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Arg Ala Asn 


He 
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His Leu Gly 


Val 
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Arg Pro Leu 


Mec 
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Glu He Val 


TV T « 

Ala 


Glu Glu Leu 


Thr 
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Gin Gly Arg 


Val 


715 




Thr Ala Arg 


Gin 


730 




Asp Leu Ala 


Glu 


745 




Leu Arg Asp 


Phe 


Ala Cys Glu 


Phe 
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Ser Ala Leu Leu 
495 

Leu His His Thr 
510 

Ser Pro Val Ser 
525 

Arg Ala Ala Ala 

Asp Ser Gly Arg 
560 

Ala Ala Ala Phe 
575 

Ser He Val Glu 
590 

Arg Val Ala Ala 
605 

Lys Phe Asp Phe 

Ala Gin Glu Met 
640 

Gly Gly Asn Glu 
655 

Ser Asp Ala Met 
670 

Asp Val Leu Arg 
685 

Glu Leu Ala Leu 

Arg Ser Ser Glu 
720 

Val Ala Val Asp 
735 

Arg Arg Val Ala 
750 

Asp Tyr Val Glu 
765 

Lys Ala Arg Gin 
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Val 


Thr 


Val 


Asp 


Val 


Arg 


50 








55 








60 










Pro Ala Asp 


Leu 


Ala 


Asp 


Pro 


Gin 


Glu Arg 


Ser 


Lys 


Leu 


Ala 


Asp 


Glu 


65 






70 








75 










80 



195 



Leu 


Ala 


Ala Arg 


Pro 


He 


Ser 


He 


Leu Cys Ala Asn Ala Gly Thr Ala 
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Thr 
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Gly Pro 


lie 


Ala 


Ser 


Leu 
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Leu Ala Gly Glu Lys 


Thr 
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Asp 


Phe 


Leu Trp 
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Ser 


Thr 


Glu 


His 


Thr Ala Arg Val 


Ser 


Leu 
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Ser 
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He 


Val 


Gly Ala 


Phe 


Tyr 


Lys 


Arg Leu Gly Gly Ser 
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Asp Glu Phe Ala 
215 

He Arg Asn Gly 
230 

Leu Ser Arg Phe 
245 

Ala Asp Arg Lys 

Phe Glu Pro Val 
280 

Asp Gly He Asp 
295 

Val Ala Leu Ala 
310 

Asp Trp Val Asp 
325 

He Leu Asp Leu 

Val He Arg Gly 
360 

Gly Gin Arg Asn 
375 

Ala Trp Ser Ser 
390 

Val Lys Leu Ser 
405 

Leu Leu Ala Gly 
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Ala 
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Val 
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Glu 
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Pro Gly 
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He 
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Val 


He 
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He 
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Val 
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Tyr 
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He 


Asp 


Gly 
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Ser 


Thr 


Thr 


Ser 
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Thr 


Asp 


Gin 
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Gin Asp Val Arg 
220 

Arg Arg Ala Val 
235 

Glu Leu Tyr Cys 
250 

Asn Lys Val Arg 
265 

Gin Val Glu Val 

He Val Ala Gly 
300 

Arg Glu Leu Ala 
315 

Glu He Thr Arg 
330 

Gly Pro Gly Asp 
345 

Leu Gly He Gly 

Leu Phe Thr Val 
380 

Tyr Ala Pro Thr 
395 

Thr Lys Phe Thr 
410 

Met Thr Pro Thr 
425 

Ala Gly His Trp 

He Phe, Gly Asn 
460 

Arg Thr Tyr Gin 
475 

Leu Gin Val Gly 
490 

Ala Ala He Asp 
505 

Glu Ala Val Glu 

Val Val Phe Lys 
540 

He Ala Thr Glu 
555 

Gly Arg Ala Gly 
570 

Leu Ala Thr Tyr 
585 

Val Gly Gly Gly 

Gly Arg Trp Ala 
620 

He Leu Val Gly 
635 

Pro Ser Val Lys 
650 

He Ser Ala Gly 



Thr Val Leu Pro 

Val He Thr Gly 
240 

Arg Gin He Ser 
255 

Gly Gly Asp Val 
270 

Gly Phe His Thr 
285 

Trp Ala Glu Lys 

Asp Ala He Leu 
320 

Val His Ala Ala 
335 

He Leu Thr Arg 
350 

He Val Pro Ala 
365 

Gly Ala Thr Pro 

Val Val Arg Leu 
400 

Arg Leu Thr Gly 
415 

Thr Val Asp Ala 
430 

Ala Glu Leu Ala 
445 

Arg He Glu Gin 

Phe Asn Ala Leu 
480 

Gly Lys Arg Leu 
495 

Gly Val Val He 
510 

Leu He Asp Glu 
525 

Pro Gly Thr He 

Val Pro Thr Lys 
560 

Gly His His Ser 
575 

Ser Glu Leu Arg 
590 

He Gly Thr Pro 
605 

Gin Ala Tyr Gly 

Thr Ala Ala Met 
640 

Arg Met Leu Val 
655 

Lys Ala Gin Gly 
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660 665 670 

Gly Met Ala Ser Ser Arg Ser Gin Leu Gly Ala Asp lie His Glu lie 

675 680 685 

Asp Asn Ser Ala Ser Arg Cys Gly Arg Leu Leu Asp Glu Val Ala Gly 

690 695 700 

Asp Ala Glu Ala Val Ala Glu Arg Arg Asp Glu He He Ala Ala Met 
705 710 715 720 

Ala Lys Thr Ala Lys Pro Tyr Phe Gly Asp Val Ala Asp Met Thr Tyr 

725 730 735 

Leu Gin Trp Leu Arg Arg Tyr Val Glu Leu Ala lie Gly Glu Gly Asn 

740 745 750 

Ser Thr Ala Asp Thr Ala Ser Val Gly Ser Pro Trp Leu Ala Asp Thr 

755 760 765 

Trp Arg Asp Arg Phe Glu Gin Met Leu Gin Arg Ala Glu Ala Arg Leu 

770 775 780 

His Pro Gin Asp Phe Gly Pro He Gin Thr Leu Phe Thr Asp Ala Gly 
785 790 795 800 

Leu Leu Asp Asn Pro Gin Gin Ala He Ala Ala Leu Leu Ala Arg Tyr 

805 810 815 

Pro Asp Ala Glu Thr Val Gin Leu His Pro Ala Asp Val Pro Phe Phe 

820 825 830 

Val Thr Leu Cys Lys Thr Leu Gly Lys Pro Val Asn Phe Val Pro Val 

835 840 845 

He Asp Gin Asp Val Arg Arg Trp Trp Arg Ser Asp Ser Leu Trp Gin 

850 855 860 

Ala His Asp Ala Arg Tyr Asp Ala Asp Ala Val Cys He He Pro Gly 
865 870 875 880 

Thr Ala Ser Val Ala Gly He Thr Arg Met Asp Glu Pro Val Gly Glu 

885 890 895 

Leu Leu Asp Arg Phe Glu Gin Ala Ala He Asp Glu Val Leu Gly Ala 

900 905 910 

Gly Val Glu Pro Lys Asp Val Ala Ser Arg Arg Leu Gly Arg Ala Asp 

915 920 925 

Val Ala Gly Pro Leu Ala Val Val Leu Asp Ala Pro Asp Val Arg Trp 

930 935 940 

Ala Gly Arg Thr Val Thr Asn Pro Val His Arg He Ala Asp Pro Ala 
945 950 955 960 

Glu Trp Gin Val His Asp Gly Pro Glu Asn Pro Arg Ala Thr His Ser 

965 970 975 

Ser Thr Gly Ala Arg Leu Gin Thr His Gly Asp Asp Val Ala Leu Ser 

980 985 990 

Val Pro Val Ser Gly Thr Trp Val Asp He Arg Phe Thr Leu Pro Ala 

995 1000 1005 

Asn Thr Val Asp Gly Gly Thr Pro Val He Ala Thr Glu Asp Ala Thr 

1010 1015 1020 

Ser Ala Met Arg Thr Val Leu Ala He Ala Ala Gly Val Asp Ser Pro 
1025 1030 1035 1040 

Glu Phe Leu Pro Ala Val Ala Asn Gly Thr Ala Thr Leu Thr Val Asp 

1045 1050 1055 

Trp His Pro Glu Arg Val Ala Asp His Thr Gly Val Thr Ala Thr Phe 

1060 1065 1070 

Gly Glu Pro Leu Ala Pro Ser Leu Thr Asn Val Pro Asp Ala Leu Val 

1075 1080 1085 

Gly Pro Cys Trp Pro Ala Val Phe Ala Ala He Gly Ser Ala Val Thr 

1090 1095 1100 

Asp Thr Gly Glu Pro Val Val Glu Gly Leu Leu Ser Leu Val His Leu 
1105 1110 1115 1120 
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Asp His Ala Ala Arg Val Val Gly Gin Leu Pro Thr Val Pro Ala Gin 

1125 1130 1135 

Leu Thr Val Thr Ala Thr Ala Ala Asn Ala Thr Asp Thr Asp Met Gly 

1140 1145 1150 

Arg Val Val Pro Val Ser Val Val Val Thr Gly Ala Asp Gly Ala Val 

1155 1160 1165 

He Ala Thr Leu Glu Glu Arg Phe Ala He Leu Gly Arg Thr Gly Ser 

1170 1175 1180 

Ala Glu Leu Ala Asp Pro Ala Arg Ala Gly Gly Ala Val Ser Ala Asn 
1185 1190 1195 1200 

Ala Thr Asp Thr Pro Arg Arg Arg Arg Arg Asp Val Thr He Thr Ala 

1205 1210 1215 

Pro Val Asp Met Arg Pro Phe Ala Val Val Ser Gly Asp His Asn Pro 

1220 1225 1230 

lie His Thr Asp Arg Ala Ala Ala Leu Leu Ala Gly Leu Glu Ser Pro 

1235 1240 1245 

He Val His Gly Met Trp Leu Ser Ala Ala Ala Gin His Ala Val Thr 

1250 1255 1260 

Ala Thr Asp Gly Gin Ala Arg Pro Pro Ala Arg Leu Val Gly Trp Thr 
1265 1270 1275 1280 

Ala Arg Phe Leu Gly Met Val Arg Pro Gly Asp Glu Val Asp Phe Arg 

1285 1290 1295 

Val Glu Arg Val Gly He Asp Gin Gly Ala Glu He Val Asp Val Ala 

1300 1305 1310 

Ala Arg Val Gly Ser Asp Leu Val Met Ser Ala Ser Ala Arg Leu Ala 

1315 1320 1325 

Ala Pro Lys Thr Val Tyr Ala Phe Pro Gly Gin Gly He Gin His Lys 

1330 1335 1340 

Gly Met Gly Met Glu Val Arg Ala Arg Ser Lys Ala Ala Arg Lys Val 
1345 1350 1355 1360 

Trp Asp Thr Ala Asp Lys Phe Thr Arg Asp Thr Leu Gly Phe Ser Val 

1365 1370 1375 

Leu His Val Val Arg Asp Asn Pro Thr Ser He He Ala Ser Gly Val 

1380 1385 1390 

His Tyr His His Pro Asp Gly Val Leu Tyr Leu Thr Gin Phe Thr Gin 

1395 1400 1405 

Val Ala Met Ala Thr Val Ala Ala Ala Gin Val Ala Glu Met Arg Glu 

1410 1415 1420 

Gin Gly Ala Phe Val Glu Gly Ala He Ala Cys Gly His Ser Val Gly 
1425 1430 1435 1440 

Glu Tyr Thr Ala Leu Ala Cys Val Thr Gly He Tyr Gin Leu Glu Ala 

1445 1450 1455 

Leu Leu Glu Met Val Phe His Arg Gly Ser Lys Met His Asp He Val 

1460 1465 1470 

Pro Arg Asp Glu Leu Gly Arg Ser Asn Tyr Arg Leu Ala Ala He Arg 

1475 1480 1485 

Pro Ser Gin He Asp Leu Asp Asp Ala Asp Val Pro Ala Phe Val Ala 

1490 1495 1500 

Gly He Ala Glu Ser Thr Gly Glu Phe Leu Glu He Val Asn Phe Asn 
1505 1510 1515 1520 

Leu Arg Gly Ser Gin Tyr Ala He Ala Gly Thr Val Arg Gly Leu Glu 

1525 1530 1535 

Ala Leu Glu Ala Glu Val Glu Arg Arg Arg Glu Leu Thr Gly Gly Arg 

1540 1545 1550 

Arg Ser Phe He Leu Val Pro Gly He Asp Val Pro Phe His Ser Arg 

1555 1560 1565 

Val Leu Arg Val Gly Val Ala Glu Phe Arg Arg Ser Leu Asp Arg Val 
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1570 1575 1580 

Met Pro Arg Asp Ala Asp Pro Asp Leu lie lie Gly Arg Tyr lie Pro 
1585 1590 1595 1600 

Asn Leu Val Pro Arg Leu Phe Thr Leu Asp Arg Asp Phe lie Gin Glu 

1605 1610 1615 

lie Arg Asp Leu Val Pro Ala Glu Pro Leu Asp Glu lie Leu Ala Asp 

1620 1625 1630 

Tyr Asp Thr Trp Leu Arg Glu Arg Pro Arg Glu Met Ala Arg Thr Val 

1635 1640 . 1645 

Phe lie Glu Leu Leu Ala Trp Gin Phe Ala Ser Pro Val Arg Trp lie 

1650 1655 1660 

Glu Thr Gin Asp Leu Leu Phe lie Glu Glu Ala Ala Gly Gly Leu Gly 
1665 1670 1675 1680 

Val Glu Arg Phe Val Glu lie Gly Val Lys Ser Ser Pro Thr Val Ala 

1685 1690 1695 

Gly Leu Ala Thr Asn Thr Leu Lys Leu Pro Glu Tyr Ala His Ser Thr 

1700 1705 1710 

Val Glu Val Leu Asn Ala Glu Arg Asp Ala Ala Val Leu Phe Ala Thr 

1715 1720 1725 

Asp Thr Asp Pro Glu Pro Glu Pro Glu Glu Asp Glu Pro Val Ala Glu 

1730 1735 1740 

Ser Pro Ala Pro Asp Val Val Ser Glu Ala Ala Pro Val Ala Pro Ala 
1745 1750 1755 1760 

Ala Ser Ser Ala Gly Pro Arg Pro Asp Asp Leu Val Phe Asp Ala Ala 

1765 1770 1775 

Asp Ala Thr Leu Ala Leu lie Ala Leu Ser Ala Lys Met Arg lie Asp 

1780 1785 1790 

Gin lie Glu Glu Leu Asp Ser lie Glu Ser lie Thr Asp Gly Ala Ser 

1795 1800 1805 

Ser Arg Arg Asn Gin Leu Leu Val Asp Leu Gly Ser Glu Leu Asn Leu 

1810 1815 1820 

Gly Ala lie Asp Gly Ala Ala Glu Ser Asp Leu Ala Gly Leu Arg Ser 
1825 1830 1835 1840 

Gin Val Thr Lys Leu Ala Arg Thr Tyr Lys Pro Tyr Gly Pro Val Leu 

1845 1850 1855 

Ser Asp Ala lie Asn Asp Gin Leu Arg Thr Val Leu Gly Pro Ser Gly 

1860 1865 1870 

Lys Arg Pro Gly Ala lie Ala Glu Arg Val Lys Lys Thr Trp Glu Leu 

1875 1880 1885 

Gly Glu Gly Trp Ala Lys His Val Thr Val Glu Val Ala Leu Gly Thr 

1890 1895 1900 

Arg Glu Gly Ser Ser Val Arg Gly Gly Ala Met Gly His Leu His Glu 
1905 1910 1915 1920 

Gly Ala Leu Ala Asp Ala Ala Ser Val Asp Lys Val lie Asp Ala Ala 

1925 1930 1935 

Val Ala Ser Val Ala Ala Arg Gin Gly Val Ser Val Ala Leu Pro Ser 

1940 1945 1950 

Ala Gly Ser Gly Gly Gly Ala Thr He Asp Ala Ala Ala Leu Ser Glu 

1955 1960 1965 

Phe Thr Asp Gin He Thr Gly Arg Glu Gly Val Leu Ala Ser Ala Ala 

1970 1975 1980 

Arg Leu Val Leu Gly Gin Leu Gly Leu Asp Asp Pro Val Asn Ala Leu 
1985 1990 1995 2000 

Pro Ala Ala Pro Asp Ser Glu Leu He Asp Leu Val Thr Ala Glu Leu 

2005 2010 2015 

Gly Ala Asp Trp Pro Arg Leu Val Ala Pro Val Phe Asp Pro Lys Lys 
2020 2025 2030 
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Ala Val Val Phe Asp Asp Arg Trp Ala Ser Ala Arg Glu Asp Leu Val 

2035 2040 2045 

Lys Leu Trp Leu Thr Asp Glu Gly Asp lie Asp Ala Asp Trp Pro Arg 

2050 2055 2060 

Leu Ala Glu Arg Phe Glu Gly Ala Gly His Val Val Ala Thr Gin Ala 
2065 2070 2075 2080 

Thr Trp Trp Gin Gly Lys Ser Leu Ala Ala Gly Arg Gin lie His Ala 

2085 2090 2095 

Ser Leu Tyr Gly Arg lie Ala Ala Gly Ala Glu Asn Pro Glu Pro Gly 

2100 2105 2110 

Arg Tyr Gly Gly Glu Val Ala Val Val Thr Gly Ala Ser Lys Gly Ser 

2115 2120 2125 

He Ala Ala Ser Val Val Ala Arg Leu Leu Asp Gly Gly Ala Thr Val 

2130 2135 2140 

He Ala Thr Thr Ser Lys Leu Asp Glu Glu Arg Leu Ala Phe Tyr Arg 
2145 2150 2155 2160 

Thr Leu Tyr Arg Asp His Ala Arg Tyr Gly Ala Ala Leu Trp Leu Val 

2165 2170 2175 

Ala Ala Asn Met Ala Ser Tyr Ser Asp Val Asp Ala Leu Val Glu Trp 

2180 2185 2190 

He Gly Thr Glu Gin Thr Glu Ser Leu Gly Pro Gin Ser He His He 

2195 2200 2205 

Lys Asp Ala Gin Thr Pro Thr Leu Leu Phe Pro Phe Ala Ala Pro Arg 

2210 2215 2220 

Val Val Gly Asp Leu Ser Glu Ala Gly Ser Arg Ala Glu Met Glu Met 
2225 2230 2235 2240 

Lys Val Leu Leu Trp Ala Val Gin Arg Leu He Gly Gly Leu Ser Thr 

2245 2250 2255 

He Gly Ala Glu Arg Asp He Ala Ser Arg Leu His Val Val Leu Pro 

2260 2265 2270 

Gly Ser Pro Asn Arg Gly Met Phe Gly Gly Asp Gly Ala Tyr Gly Glu 

2275 2280 2285 

Ala Lys Ser Ala Leu Asp Ala Val Val Ser Arg Trp His Ala Glu Ser 

2290 2295 2300 

Ser Trp Ala Ala Arg Val Ser Leu Ala His Ala Leu He Gly Trp Thr 
2305 2310 2315 2320 

Arg Gly Thr Gly Leu Met Gly His Asn Asp Ala He Val Ala Ala Val 

2325 2330 2335 

Glu Glu Ala Gly Val Thr Thr Tyr Ser Thr Asp Glu Met Ala Ala Leu 

2340 2345 2350 

Leu Leu Asp Leu Cys Asp Ala Glu Ser Lys Val Ala Ala Ala Arg Ser 

2355 2360 2365 

Pro He Lys Ala Asp Leu Thr Gly Gly Leu Ala Glu Ala Asn Leu Asp 

2370 2375 2380 

Met Ala Glu Leu Ala Ala Lys Ala Arg Glu Gin Met Ser Ala Ala Ala 
2385 2390 2395 2400 

Ala Val Asp Glu Asp Ala Glu Ala Pro Gly Ala He Ala Ala Leu Pro 

2405 2410 2415 

Ser Pro Pro Arg Gly Phe Thr Pro Ala Pro Pro Pro Gin Trp Asp Asp 

2420 2425 2430 

Leu Asp Val Asp Pro Ala Asp Leu Val Val He Val Gly Gly Ala Glu 

2435 2440 2445 

He Gly Pro Tyr Gly Ser Ser Arg Thr Arg Phe Glu Met Glu Val Glu 

2450 2455 2460 

Asn Glu Leu Ser Ala Ala Gly Val Leu Glu Leu Ala Trp Thr Thr Gly 
2465 2470 2475 2480 

Leu He Arg Trp Glu Asp Asp Pro Gin Pro Gly Trp Tyr Asp Thr Glu 
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2485 2490 2495 

Ser Gly Glu Met Val Asp Glu Ser Glu Leu Val Gin Arg Tyr His Asp 

2500 2505 2510 

Ala Val Val Gin Arg Val Gly He Arg Glu Phe Val Asp Asp Gly Ala 

2515 2520 2525 

He Asp Pro Asp His Ala Ser Pro Leu Leu Val Ser Val Phe Leu Glu 

2530 2535 2540 

Lys Asp Phe Ala Phe Val Val Ser Ser Glu Ala Asp Ala Arg Ala Phe 
2545 2550 2555 2560 

Val Glu Phe Asp Pro Glu His Thr Val He Arg Pro Val Pro Asp Ser 

2565 2570 2575 

Thr Asp Trp Gin Val lie Arg Lys Ala Gly Thr Glu He Arg Val Pro 

2580 2585 2590 

Arg Lys Thr Lys Leu Ser Arg Val Val Gly Gly Gin He Pro Thr Gly 

2595 2600 2605 

Phe Asp Pro Thr Val Trp Gly He Ser Ala Asp Met Ala Gly Ser He 

2610 2615 2620 

Asp Arg Leu Ala Val Trp Asn Met Val Ala Thr Val Asp Ala Phe Leu 
2625 2630 2635 2640 

Ser Ser Gly Phe Ser Pro Ala Glu Val Met Arg Tyr Val His Pro Ser 

2645 2650 2655 

Leu Val Ala Asn Thr Gin Gly Thr Gly Met Gly Gly Gly Thr Ser Met 

2660 2665 2670 

Gin Thr Met Tyr His Gly Asn Leu Leu Gly Arg Asn Lys Pro Asn Asp 

2675 2680 2685 

He Phe Gin Glu Val Leu Pro Asn He He Ala Ala His Val Val Gin 

2690 2695 2700 

Ser Tyr Val Gly Ser Tyr Gly Ala Met He His Pro Val Ala Ala Cys 
2705 2710 2715 2720 

Ala Thr Ala Ala Val Ser Val Glu Glu Gly Val Asp Lys He Arg Leu 

2725 2730 2735 

Gly Lys Ala Gin Leu Val Val Ala Gly Gly Leu Asp Asp Leu Thr Leu 

2740 2745 2750 

Glu Gly He He Gly Phe Gly Asp Met Ala Ala Thr Ala Asp Thr Ser 

2755 2760 2765 

Met Met Cys Gly Arg Gly He His Asp Ser Lys Phe Ser Arg Pro Asn 

2770 2775 2780 

Asp Arg Arg Arg Leu Gly Phe Val Glu Ala Gin Gly Gly Gly Thr He 
2785 2790 2795 2800 

Leu Leu Ala Arg Gly Asp Leu Ala Leu Arg Met Gly Leu Pro Val Leu 

2805 2810 2815 

Ala Val Val Ala Phe Ala Gin Ser Phe Gly Asp Gly Val His Thr Ser 

2820 2825 2830 

He Pro Ala Pro Gly Leu Gly Ala Leu Gly Ala Gly Arg Gly Gly Lys 

2835 2840 2845 

Asp Ser Pro Leu Ala Arg Ala Leu Ala Lys Leu Gly Val Ala Ala Asp 

2850 2855 2860 

Asp Val Ala Val He Ser Lys His Asp Thr Ser Thr Leu Ala Asn Asp 
2865 2870 2875 2880 

Pro Asn Glu Thr Glu Leu His Glu Arg Leu Ala Asp Ala Leu Gly Arg 

2885 2890 2895 

Ser Glu Gly Ala Pro Leu Phe Val Val Ser Gin Lys Ser Leu Thr Gly 

2900 2905 2910 

His Ala Lys Gly Gly Ala Ala Val Phe Gin Met Met Gly Leu Cys Gin 

2915 2920 2925 

He Leu Arg Asp Gly Val He Pro Pro Asn Arg Ser Leu Asp Cys Val 
2930 2935 2940 
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Asp Asp Glu Leu Ala Gly Ser Ala His Phe Val Trp Val Arg Asp Thr 
2945 2950 2955 2960 

Leu Arg Leu Gly Gly Lys Phe Pro Leu Lys Ala Gly Met Leu Thr Ser 

2965 2970 2975 

Leu Gly Phe Gly His Val Ser Gly Leu Val Ala Leu Val His Pro Gin 

2980 2985 2990 

Ala Phe lie Ala Ser Leu Asp Pro Ala Gin Arg Ala Asp Tyr Gin Arg 

2995 3000 3005 

Arg Ala Asp Ala Arg Leu Leu Ala Gly Gin Arg Arg Leu Ala Ser Ala 

3010 3015 3020 

He Ala Gly Gly Ala Pro Met Tyr Gin Arg Pro Gly Asp Arg Arg Phe 
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He 
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Ser 


Asn 


Val 
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Lys 




130 










135 










140 










Met 
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He 


Phe 
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Pro 
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Gly 
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He 
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Asn 
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Leu 
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He 


Glu 


Tyr 


Thr 


Glu 


Val 
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He 


Thr 


Arg 
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Met 
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Arg Asp 
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225 










230 










235 










240 
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He 
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Glu 
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Arg 


Gin 


Leu 
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Pro 
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Leu Gly 
290 
Asp Leu 
305 

Arg Arg 

Arg Glu 

Leu Ala 

Ser lie 
370 
Asp Ala 
385 

Glu Pro 

Glu Ala 

Glu Leu 

Ala Asp 
450 
Ala Val 
465 

Gly Gin 

Val Ala 

Gin Thr 

Asp Gin 
530 
Ala Leu 
545 

Arg Ala 

Leu Ala 

Asn Arg 

Val Arg 
610 
Ala Asp 
625 

Ser Ala 

Asp Trp 

Pro Ser 

Leu Val 
690 
Asp Leu 
705 

Ala Val 
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Arg Gin 

Arg Asp 

Ala Glu 

His Asp 
340 
Ala His 
355 

Gin His 

Thr Val 

Val Ala 

Glu Ala 
420 
Asp Ala 
435 

Arg Glu 

Arg Glu 

Val Glu 

Arg Leu 
500 
Arg Ala 
515 

Gly Glu 

Arg Leu 

Ala Glu 

Val Gly 
580 
Ser Gly 
595 

Ser Gly 

Ala Leu 

Leu Lys 

Pro Ala 
660 
Gly Ala 
675 

Gly Ala 
Thr Glu 
Thr Val 



Ala Glu 

Ala Arg 
310 
Arg Glu 
325 

Glu Ala 

Glu Ser 

Thr Trp 

Arg lie 
390 
Val Ser 
405 

Gin Gin 

Ala Arg 

Arg Arg 

Glu Ala 
470 
Thr Met 
485 

Ser Glu 

Glu Phe 

Val Gly 

Ala Asp 
550 
Arg Gin 
565 

Leu Gin 

Ala Gly 

Tyr Glu 

Ala Val 
630 
Gin Ala 
645 

Pro Gin 

Gin Trp 

Met He 

Ala Met 
710 
Asp Gly 
725 



Ala 
295 
Leu 

Ala 

Ala 

Ala 

Phe 
375 
Ala 

Asp 

Val 

Ala 

Ala 
455 
Asp 

Arg 

Arg 

Glu 

Leu 
535 
Glu 

Val 

Arg 

Leu 

Ala 
615 
Asp 

Asp 

Ala 

Ala 

Ala 
695 
Gly 

Asp 
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Ala Gin 

Arg Leu 

Val Phe 

Ala Arg 
345 
Val Ala 
360 

Gly Leu 

Ser Glu 

Thr Asp 

Ala Val 
425 
Arg Leu 
440 

Ala Glu 

Arg Arg 

Ala Arg 

He Glu 
505 
Thr Val 
520 

Asp Glu 

Arg Val 

Ala Ser 

Lys Asp 
585 
Phe Gly 
600 

Ala Leu 

Gly Leu 

Gly Gly 

Pro Gin 
665 
Leu Asp 
680 

Met Leu 
Leu Val 
Leu Val 



Arg Ala 

Ala Ala 
315 
Gin Ala 
330 

Leu Ala 

Glu Leu 

Ser Ala 

Arg Ala 
395 
Pro Arg 
410 

Ala Glu 

Asp Ala 

Ala Asp 

Glu Gly 
475 
Val Glu 
490 

Asp Ala 

Gin Gly 

His His 

Ala Glu 
555 
Leu Arg 
570 

Gly Ala 

Ser He 

Ala Ala 

Thr Ala 
635 
Arg Ala 
650 

Ser Ala 

Leu Val 

Ser Gly 

Glu He 
715 
Gly Ala 
730 



285 
Ala Ala 
300 

Asp Asp 

Glu Ala 

Val Ala 

Ser Thr 
365 
Leu Ala 
380 

His His 

Lys Pro 

Gin Gin 

Ala Arg 
445 
Arg Ala 
460 

Leu Ala 

Ser He 

Ala Met 

Arg He 
525 
Glu Arg 
540 

Leu Gin 

Ala Arg 

Ala Trp 

Ala Gin 
605 
Ala Leu 
620 

Ala Gly 

Val Leu 

Ser Gly 

Glu Ser 
685 
Val Ala 
700 

Arg Pro 
Gly Trp 



He Gin Ala 

Leu Val Ser 
320 

Ala Met Arg 
335 

Ser Glu Glu 
350 

Arg Ala Glu 

Glu Arg Val 

Leu Asp He 
400 

Glu Glu Leu 

415 
Leu Leu Ala 
430 

Ala Glu Leu 

His Leu Ala 

Arg Leu Ala 
480 

Asp Glu Ser 

495 
Arg Ala Gin 
510 

Gly Glu Leu 

Thr Val Ala 

Ser Ala Glu 
560 

He Asp Ala 

575 
Leu Ala His 
590 

Leu Val Lys 

Gly Pro Ala 

Ser Ala Val 
640 

Val Leu Ser 

655 
Glu Met Leu 
670 

Pro Pro Gin 

Val Val Asn 

Glu Leu Arg 
720 

Val Ser Gly 
735 
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Gly Ser 
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Leu 


Ser 


Thr 


Leu 


Glu 


Val 


Thr 


Ser 


Glu 


He 
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Lys Ala 
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Glu 


Leu 


Ala 


Ala 


Ala 


Glu 


Ala 


Leu 


Ala 


Ala 


Gin 


Leu 
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Asn Ala 


Ala 


Leu 


Ala 


Glv 


Ala 


Leu 


Thr 


Glu 


Gin 


Ser 


Ala 
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Gin 


Asp 


770 
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Glu 
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Glu 
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Val 
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Val 
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Gin 
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850 
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860 










Asp Arg 
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Ala 


Ala 


Ala 


Asp 


Ara 


Ala 


Arg 
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Val 


Glu 


865 








870 










875 










880 


Val Glu 


Ala 


Ara 


Leu 


Ala 


Val 


Ara 


Thr 


Ala 


Glu 
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Glu 
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Gin 


Met 


Val 
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Glu 
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Phe 


Gly 


Met 


Ala 
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Ala 


Asp 


Leu 
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1015 








1020 








He Thr 


Glu 


Tyr 


Gly 


Pro 
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Val 
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Pro 


Pro 
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Glu 
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Glu 
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Glu 
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Val 
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Ala 


Lys 






1060 








1065 








1070 




Arg Ala Glu 
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1285 

<210> 260 
<211> 240 
<212> PRT 

<213> Mycobacterium tuberculosis 



<400> 260 



Met He 


Arg 


Ser Arg 


Gin 


Pro 


Leu 


Leu Asp 


Ala 


Leu 


Gly Val Asp Leu 


1 






5 








10 






15 


Pro Asp 


Glu 


Leu 


Leu 


Ser 


Leu 


Ala 


Leu Thr 


His 


Arg 


Ser Tyr Ala Tyr 






20 










25 






30 


Glu Asn 


Gly 


Gly Leu Pro 


Thr 


Asn 


Glu Arg 


Leu 


Glu 


Phe Leu Gly Asp 




35 










40 








45 


Ala Val 


Leu 


Gly Leu Thr 


He 


Thr 


Asp Ala 


Leu 


Phe 


His Arg His Pro 


50 










55 








60 




Asp Arg 


Ser 


Glu Gly Asp 


Leu 


Ala 


Lys Leu 


Arg 


Ala 


Ser Val Val Asn 


65 








70 








75 




80 


Thr Gin 


Ala 


Leu Ala Asp 


Val 


Ala 


Arg Arg 


Leu 


Cys 
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Gly Val 
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Asn 


Thr Gly Gly Ala 






100 










105 






110 


Asp Lys 


Ser 


Ser 
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Gly Met 


Glu 


Ser 


Leu Leu Gly Ala 




115 










120 








125 


He Tyr 
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Gly 


Met 


Glu 
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Arg 


Glu 


Val He Leu Arg 
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Leu Phe 


Gly 
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Asp 
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Ala Pro 
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Leu 


Gly Ala Gly Leu 
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Asp Trp 


Lys 


Thr 


Ser 


Leu 


Gin 


Glu 


Leu Thr 


Ala 


Ala 


Arg Gly Leu Gly 
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Ser 


Tyr 
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Val 
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Ser 


Thr Gly 


Pro 


Asp 
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Phe Thr 


Ala 


Val 
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Met 


Asp Ser 


Glu 


Tyr 


Gly Ser Gly Val 
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Gly Arg 


Ser 


Lys 


Lys 


Glu 


Ala 


Glu 
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Ala 


Ala Ala Ala Trp 
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Lys Ala 


Leu 


Glu 
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Ala Met 
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Lys Thr Ser Ala 
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Met Thr Ser Leu 
1 

Ala Ala Leu Ala 
20 

Asp lie Cys Glu 
35 

Gly Asn Val Thr 
50 

Val Asp Thr lie 
65 

Phe Tyr Asp Pro 

Gly Gly Phe Val 
100 

lie Thr Pro Arg 
115 

Leu Glu Val Ala 
130 

Ser Leu Ser Gly 
145 

Asp Tyr Thr lie 

Leu Ser Thr Gly 
180 

Leu Leu Gly Leu 
195 

Ser Ser Leu Val 
210 

Glu Thr Asp Val 
225 

Phe Thr Ala lie 

Arg Cys Asn Ser 
260 

Gly Cys Gly Val 
275 

Gin Asp Arg Val 
290 

Gly Arg Ser Asn 
305 

Val He Thr Ser 

Asn Tyr Val Glu 
340 

Glu Phe Glu Ser 
355 

Glu Ser Pro Cys 
370 

Glu Ala Ala Ala 
385 

Gin Arg Gly His 

Ala He Asp Ala 
420 

Pro Trp Pro Ala 
435 

Gly Leu Ser Gly 



Ala Glu Arg Ala 
5 

Arg Glu Leu Val 

Pro Val Ala Val 
40 

Gly Pro Glu Ser 
55 

Glu Gin Val Pro 
70 

Asp Pro Ser Ala 
85 

Ser Asp Val Asp 

Glu Ala Val Ala 
120 

Trp Glu Ala Leu 
135 

Thr Arg Thr Gly 
150 

Val Asn He Glu 
165 

Thr Pro His Cys 

Arg Gly Pro Ala 
200 

Ala He His Leu 
215 

Ala Leu Ala Gly 
230 

Ala Leu Ser Lys 
245 

Phe Asp Ala Asn 

Val Val Leu Lys 
280 

Leu Ala Val Val 
295 

Gly Met Thr Ala 
310 

Ala Leu Lys Leu 
325 

Thr His Gly Thr 

Leu Ala Ala Thr 
360 

Ala Leu Gly Ser 
375 

Gly Val Ala Gly 
390 

He Pro Arg Asn 
405 

Ser Ala Thr Arg 

Ala Ala Gly Pro 
440 

Thr Asn Ala His 



Ala Gin Leu Ser 
10 

Arg Ala Gly Thr 
25 

Val Gly He Gly 

Phe Trp Gin Leu 
60 

Pro Asp Arg Trp 
75 

Ser Gly Arg Met 
90 

Ala Phe Asp Ala 
105 

Met Asp Pro Gin 

Glu His Ala Gly 
140 

Val Met Met Gly 
155 

Arg Arg Ala Asp 
170 

Ala Ala Val Gly 
185 

Val Ala Val Asp 

Ala Cys Gin Ser 
220 

Gly Val Gin Leu 
235 

Trp Ser Ala Leu 
250 

Ala Asp Gly Phe 
265 

Arg Leu Ala Asp 

Arg Gly Ser Ala 
300 

Pro Asn Ala Leu 
315 

Ala Asp Val Thr 
330 

Gly Thr Val Leu 
345 

Tyr Gly Leu Gly 

Val Lys Thr Asn 
380 

Phe He Lys Ala 
395 

Leu His Phe Thr 
410 

Leu Phe Val Pro 
425 

Arg Arg Ala Ala 
Val Val Val Glu 



Pro Asn Ala Arg 
15 

Thr Phe Pro Thr 
30 

Cys Arg Phe Pro 
45 

Leu Ala Asp Gly 

Asp Ala Asp Ala 
80 

Thr Thr Lys Trp 
95 

Asp Phe Phe Gly 
110 

His Arg Met Leu 
125 

He Pro Pro Asp 

Leu Ser Ser Trp 
160 

He Asp Ala Tyr 
175 

Arg He Ala Tyr 
190 

Thr Ala Cys Ser 
205 

Leu Arg Leu Arg 

Thr Leu Ser Pro 
240 

Ser Pro Thr Gly 
255 

Val Arg Gly Glu 
270 

Ala Val Arg Asp 
285 

Thr Asn Ser Asp 

Ala Gin Arg Asp 
320 

Pro Asp Ser Val 
335 

Gly Asp Pro He 
350 

Lys Gly Gin Gly 
365 

He Gly His Leu 

Val Leu Ala Val 
400 

Arg Trp Asn Pro 
415 

Thr Glu Ser Ala 
430 

Val Ser Ser Phe 
445 

Gin Ala Pro Asp 



450 

Thr Ala Val Ala 
465 

Val Ser Gly Lys 

Ala Asp Trp Met 
500 

Ala His Thr Leu 
515 

Val He Ala Arg 
530 

Ala Ala Gly Gin 
545 

Gly Gly Pro Gly 

Ala Ser Met Gly 
580 

Ala Val Ala Glu 
595 

Leu Gin Gin Thr 
610 

He Gin Pro Val 
625 

Arg Ser Tyr Gly 

Glu Val Ser Ala 
660 

Leu Arg Val He 
675 

Gin Gly Ala Met 
690 

Leu He Ala Gly 
705 

Arg Gin Thr Val 

Ala Ala Val Ala 
740 

Val Ala Ser His 
755 

Ser Ala Leu Ala 
770 

Ser Thr Thr Tyr 
785 

Ser Ala Asn Leu 

Ala Gly Val Asp 
820 

Leu Thr His Ala 
835 

Val Met Ser Thr 
850 

Ala Gin Leu Ala 
865 

Arg Leu Val Asp 

Val Thr Asp Arg 
900 



455 

Ala Ala Gly Gly 
470 

Thr Ala Ala Arg 
485 

Ser Gly Pro Gly 

Asn Arg His Arg 
520 

Asp Arg Ala Glu 
535 

Pro Arg Val Gly 
550 

Arg Val Phe Val 
565 

Gin Gin Leu Leu 

Leu Asp Pro He 
600 

Leu He Asp Gly 
615 

Leu Val Gly Met 
630 

Val He Pro Asp 
645 

Ala Val Val Ala 

Thr Thr Arg Ser 
680 

Ala Leu Leu Glu 
695 

Tyr Pro Gin Val 
710 

He Ala Gly Pro 
725 

Thr Gin Asn Arg 

His Pro He He 
760 

Asp Leu Thr Pro 
775 

Glu Ser Ala Gin 
790 

Arg Asn Pro Val 
805 

His Asn Thr Phe 

Leu Thr Asp Thr 
840 

Met Asn Arg Glu 
855 

Ala Val Gly Val 
870 

Leu Pro Pro Thr 
885 

Ser Ala Met Ser 
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460 

Met Pro Tyr Val 
475 

Val Ala Ser Ala 
490 

Ala Ala Ala Pro 
505 

Ala Arg His Ala 

Ala He Ala Gly 
540 

Val Val Asp Cys 
555 

Tyr Ser Gly Gin 
570 

Ala Asn Glu Pro 
585 

Phe Val Asp Gin 

Asp Glu Val Val 
620 

Gin Leu Ala Leu 
635 

Ala Val He Gly 
650 

Gly Ala Leu Thr 
665 

Arg Leu Met Ala 

Leu Asp Ala Asp 
700 

Thr Leu Ala Val 
715 

Pro Glu Gin Val 
730 

Leu Ala Arg Arg 
745 

Asp Pro He Leu 

Gin Pro Pro Ser 
780 

Pro Val Ala Asp 
795 

Arg Phe His Gin 
810 

He Glu He Ser 
825 

Leu Asp Pro Asp 

Leu Asp Gin Thr 
860 

Ala Ala Ser Glu 
875 

Pro Trp His His 
890 

Glu Leu Ala Ala 
905 



Ser Ala Leu Asn 
480 

Ala Ala Val Leu 
495 

Leu Ala Asp Val 
510 

Lys Phe Ala Thr 
525 

Leu Arg Ala Leu 

Asp Gin His Ala 
560 

Gly Ser Gin Trp 
575 

Ala Phe Ala Lys 
590 

Val Gly Phe Ser 
605 

Gly He Asp Arg 

Thr Glu Leu Trp 
640 

His Ser Met Gly 
655 

Pro Glu Gin Gly 
670 

Arg Leu Ser Gly 
685 

Ala Ala Glu Ala 

His Ala Ser Pro 
720 

Asp Thr Val He 
735 

Val Glu Val Asp 
750 

Pro Glu Leu Arg 
765 

He Pro He He 

Ala Asp Tyr Trp 
800 

Ala Val Thr Ala 
815 

Pro His Pro Val 
830 

Gly Ser His Thr 
845 

Leu Tyr Phe His 

His Thr Thr Gly 
880 

Gin Arg Phe Trp 
895 

Thr His Pro Leu 
910 
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Leu Gly Ala His He Glu Met Pro Arg Asn Gly Asp His Val Trp Gin 

915 920 925 

Thr Asp Val Gly Thr Glu Val Cys Pro Trp Leu Ala Asp His Lys Val 

930 935 940 

Phe Gly Gin Pro He Met Pro Ala Ala Gly Phe Ala Glu He Ala Leu 
945 950 955 960 

Ala Ala Ala Ser Glu Ala Leu Gly Thr Ala Ala Asp Ala Val Ala Pro 

965 970 975 

Asn He Val He Asn Gin Phe Glu Val Glu Gin Met Leu Pro Leu Asp 

980 985 990 

Gly His Thr Pro Leu Thr Thr Gin Leu He Arg Gly Gly Asp Ser Gin 

995 1000 1005 

He Arg Val Glu He Tyr Ser Arg Thr Arg Gly Gly Glu Phe Cys Arg 

1010 1015 1020 

His Ala Thr Ala Lys Val Glu Gin Ser Pro Arg Glu Cys Ala His Ala 
1025 1030 1035 1040 

His Pro Glu Ala Gin Gly Pro Ala Thr Gly Thr Thr Val Ser Pro Ala 

1045 1050 1055 

Asp Phe Tyr Ala Leu Leu Arg Gin Thr Gly Gin His His Gly Pro Ala 

1060 1065 1070 

Phe Ala Ala Leu Ser Arg He Val Arg Leu Ala Asp Gly Ser Ala Glu 

1075 1080 1085 

Thr Glu He Ser He Pro Asp Glu Ala Pro Arg His Pro Gly Tyr Arg 

1090 1095 1100 

Leu His Pro Val Val Leu Asp Ala Ala Leu Gin Ser Val Gly Ala Ala 
1105 1110 1115 1120 

He Pro Asp Gly Glu He Ala Gly Ser Ala Glu Ala Ser Tyr Leu Pro 

1125 1130 1135 

Val Ser Phe Glu Thr He Arg Val Tyr Arg Asp He Gly Arg His Val 

1140 1145 1150 

Arg Cys Arg Ala His Leu Thr Asn Leu Asp Gly Gly Thr Gly Lys Met 

1155 1160 1165 

Gly Arg He Val Leu He Asn Asp Ala Gly His He Ala Ala Glu Val 

1170 1175 1180 

Asp Gly He Tyr Leu Arg Arg Val Glu Arg Arg Ala Val Pro Leu Pro 
1185 1190 1195 1200 

Leu Glu Gin Lys He Phe Asp Ala Glu Trp Thr Glu Ser Pro He Ala 

1205 1210 1215 

Ala Val Pro Ala Pro Glu Pro Ala Ala Glu Thr Thr Arg Gly Ser Trp 

1220 1225 1230 

Leu Val Leu Ala Asp Ala Thr Val Asp Ala Pro Gly Lys Ala Gin Ala 

1235 1240 1245 

Lys Ser Met Ala Asp Asp Phe Val Gin Gin Trp Arg Ser Pro Met Arg 

1250 1255 1260 

Arg Val His Thr Ala Asp He His Asp Glu Ser Ala Val Leu Ala Ala 
1265 1270 1275 1280 

Phe Ala Glu Thr Ala Gly Asp Pro Glu His Pro Pro Val Gly Val Val 

1285 1290 1295 

Val Phe Val Gly Gly Ala Ser Ser Arg Leu Asp Asp Glu Leu Ala Ala 

1300 1305 1310 

Ala Arg Asp Thr Val Trp Ser He Thr Thr Val Val Arg Ala Val Val 

1315 1320 1325 

Gly Thr Trp His Gly Arg Ser Pro Arg Leu Trp Leu Val Thr Gly Gly 

1330 1335 1340 

Gly Leu Ser Val Ala Asp Asp Glu Pro Gly Thr Pro Ala Ala Ala Ser 
1345 1350 1355 1360 

Leu Lys Gly Leu Val Arg Val Leu Ala Phe Glu His Pro Asp Met Arg 



224 



1365 1370 1375 

Thr Thr Leu Val Asp Leu Asp lie Thr Gin Asp Pro Leu Thr Ala Leu 

1380 1385 1390 

Ser Ala Glu Leu Arg Asn Ala Gly Ser Gly Ser Arg His Asp Asp Val 

1395 1400 1405 

He Ala Trp Arg Gly Glu Arg Arg Phe Val Glu Arg Leu Ser Arg Ala 

1410 1415 1420 

Thr He Asp Val Ser Lys Gly His Pro Val Val Arg Gin Gly Ala Ser 
1425 1430 1435 1440 

Tyr Val Val Thr Gly Gly Leu Gly Gly Leu Gly Leu Val Val Ala Arg 

1445 1450 1455 

Trp Leu Val Asp Arg Gly Ala Gly Arg Val Val Leu Gly Gly Arg Ser 

1460 1465 1470 

Asp Pro Thr Asp Glu Gin Cys Asn Val Leu Ala Glu Leu Gin Thr Arg 

1475 1480 1485 

Ala Glu He Val Val Val Arg Gly Asp Val Ala Ser Pro Gly Val Ala 

1490 1495 1500 

Glu Lys Leu He Glu Thr Ala Arg Gin Ser Gly Gly Gin Leu Arg Gly 
1505 1510 1515 1520 

Val Val His Ala Ala Ala Val He Glu Asp Ser Leu Val Phe Ser Met 

1525 1530 1535 

Ser Arg Asp Asn Leu Glii Arg Val Trp Ala Pro Lys Ala Thr Gly Ala 

1540 1545 1550 

Leu Arg Met His Glu Ala Thr Ala Asp Cys Glu Leu Asp Trp Trp Leu 

1555 1560 1565 

Gly Phe Ser Ser Ala Ala Ser Leu Leu Gly Ser Pro Gly Gin Ala Ala 

1570 1575 1580 

Tyr Ala Cys Ala Ser Ala Trp Leu Asp Ala Leu Val Gly Trp Arg Arg 
1585 1590 1595 1600 

Ala Ser Gly Leu Pro Ala Ala Val He Asn Trp Gly Pro Trp Ser Glu 

1605 1610 1615 

Val Gly Val Ala Gin Ala Leu Val Gly Ser Val Leu Asp Thr He Ser 

1620 1625 1630 

Val Ala Glu Gly He Glu Ala Leu Asp Ser Leu Leu Ala Ala Asp Arg 

1635 1640 1645 

He Arg Thr Gly Val Ala Arg Leu Arg Ala Asp Arg Ala Leu Val Ala 

1650 1655 1660 

Phe Pro Glu He Arg Ser He Ser Tyr Phe Thr Gin Val Val Glu Glu 
1665 1670 1675 1680 

Leu Asp Ser Ala Gly Asp Leu Gly Asp Trp Gly Gly Pro Asp Ala Leu 

1685 1690 1695 

Ala Asp Leu Asp Pro Gly Glu Ala Arg Arg Ala Val Thr Glu Arg Met 

1700 1705 1710 

Cys Ala Arg He Ala Ala Val Met Gly Tyr Thr Asp Gin Ser Thr Val 

1715 1720 1725 

Glu Pro Ala Val Pro Leu Asp Lys Pro Leu Thr Glu Leu Gly Leu Asp 

1730 1735 1740 

Ser Leu Met Ala Val Arg He Arg Asn Gly Ala Arg Ala Asp Phe Gly 
1745 1750 1755 1760 

Val Glu Pro Pro Val Ala Leu He Leu Gin Gly Ala Ser Leu His Asp 

1765 1770 1775 

Leu Thr Ala Asp Leu Met Arg Gin Leu Gly Leu Asn Asp Pro Asp Pro 

1780 1785 1790 

Ala Leu Asn Asn Ala Asp Thr He Arg Asp Arg Ala Arg Gin Arg Ala 

1795 1800 1805 

Ala Ala Arg His Gly Ala Ala Met Arg Arg Arg Pro Lys Pro Glu Val 
1810 1815 1820 
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Gin Gly Gly 
1825 

<210> 262 
<211> 1616 
<212> PRT 

<213> Mycobacterium tuberculosis 

<400> 262 ^ , , 

Val He Ser Ala Arg Ser Ala Glu Ala Leu Thr Ala Gin Ala Gly Arg 

15 10 15 

Leu Met Ala His Val Gin Ala Asn Pro Gly Leu Asp Pro He Asp Val 

20 25 30 

Gly Cys ser Leu Ala Ser Arg Ser Val Phe Glu His Arg Ala Val Val 

35 40 45 

Val Gly Ala Ser Arg Glu Gin Leu He Ala Gly Leu Ala Gly Leu Ala 

50 55 60 

Ala Gly Glu Pro Gly Ala Gly Val Ala Val Gly Gin Pro Gly Ser Val 
65 70 75 80 

Glv Lvs Thr val Val Val Phe Pro Gly Gin Gly Ala Gin Arg He Gly 

85 90 95 

Met Gly Arg Glu Leu Tyr Gly Glu Leu Pro Val Phe Ala Gin Ala Phe 

100 105 110 

Asp Ala Val Ala Asp Glu Leu Asp Arg His Leu Arg Leu Pro Leu Arg 

115 120 125 

Asp Val He Trp Gly Ala Asp Ala Asp Leu Leu Asp Ser Thr Glu Phe 

130 135 140 

Ala Gin Pro Ala Leu Phe Ala Val Glu Val Ala Ser Phe Ala Val Leu 
145 150 155 160 

Arg Asp Trp Gly Val Leu Pro Asp Phe Val Met Gly His Ser Val Gly 

165 170 175 

Glu Leu Ala Ala Ala His Ala Ala Gly Val Leu Thr Leu Ala Asp Ala 

180 185 190 

Ala Met Leu Val Val Ala Arg Gly Arg Leu Met Gin Ala Leu Pro Ala 

195 200 205 

Gly Gly Ala Met Val Ala Val Ala Ala Ser Glu Asp Glu Val Glu Pro 

210 215 220 

Leu Leu Gly Glu Gly Val Gly He Ala Ala He Asn Ala Pro Glu Ser 
225 230 235 240 

val Val He Ser Gly Ala Gin Ala Ala Ala Asn Ala He Ala Asp Arg 

245 250 255 

Phe Ala Ala Gin Gly Arg Arg Val His Gin Leu Ala Val Ser His Ala 

260 265 270 

Phe His ser Pro Leu Met Glu Pro Met Leu Glu Glu Phe Ala Arg Val 

275 280 285 

Ala Ala Arg Val Gin Ala Arg Glu Pro Gin Leu Gly Leu Val Ser Asn 

290 295 300 

Val Thr Gly Glu Leu Ala Gly Pro Asp Phe Gly Ser Ala Gin Tyr Trp 
305 310 315 320 

val ASP His Val Arg Arg Pro Val Arg Phe Ala Asp Ser Ala Arg His 

325 330 335 

Leu Gin Thr Leu Gly Ala Thr His Phe He Glu Ala Gly Pro Gly Ser 

340 345 350 

Gly Leu Thr Gly Ser He Glu Gin Ser Leu Ala Pro Ala Glu Ala Met 

355 360 365 

val Val Ser Met Leu Gly Lys Asp Arg Pro Glu Leu Ala Ser Ala Leu 
370 375 380 
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Gly 


Ala 


Ala 


Gly 


Gin 


Val 


Phe 


Thr 


Thr 


Gly 


Val 


Pro 


Val 


Gin 


Trp 

IT 


Ser 


385 










390 










395 










400 


Ala 


Val 


Phe 


Ala 


Gly 


Ser 


Gly 


Gly 


Arg 


Arg 


Val 


Gin 


Leu 


Pro 


Thr 


Tyr 










405 










410 










415 




Ala 


Phe 


Gin 


Arg 


Arg 


Arg 


Phe 


Trp 


Glu 


Thr 


Pro 


Gly 


Ala 


Asp 


Gly 


Pro 








420 










425 










430 






Ala 


Asp 


Ala 


Ala 


Gly 


Leu 


Gly 


Leu 


Gly 


Ala 


Thr 


Glu 


His 


Ala 


Leu 


Leu 






435 










440 










445 








Gly 


Ala 


Val 


Val 


Glu 


Arg 


Pro 


Asp 


Ser 


Asp 


Glu 


Val 


Val 


Leu 


Thr 


Gly 




450 










455 










460 










Arg 


Leu 


Ser 


Leu 


Ala 


Asp 


Gin 


Pro 


Trp 


Leu 


Ala 


Asp 


His 


Val 


Val 


Asn 


465 










470 










475 










480 


Gly 


Val 


Val 


Leu 


Phe 


Pro 


Gly 


Ala 


Gly 


Phe 


Val 


Glu 


Leu 


Val 


He 


Arg 










485 










490 










495 




Ala 


Gly 


Asp 


Glu 


Val 


Gly 


Cys 


Ala 


Leu 


He 


Glu 


Glu 


Leu 


Val 


Leu 


Ala 








500 










505 










510 






Ala 


Pro 


Leu 


Val 


Met 


His 


Pro 


Gly 


Val 


Gly 


Val 


Gin 


Val 


Gin 


Val 


Val 






515 










520 










525 








Val 


Gly 


Ala 


Ala 


Asp 


Glu 


Ser 


Gly 


His 


Arg 


Ala 


Val 


Ser 


Val 


Tyr 


Ser 




530 










535 










540 










Arg 


Gly 


Asp 


Gin 


Ser 


Gin 


Gly 


Trp 


Leu 


Leu 


Asn 


Ala 


Glu 


Gly 


Met 


Leu 


545 










550 










555 










560 


Gly 


Val 


Ala 


Ala 


Ala 


Glu 


Thr 


Pro 


Met 


Asp 


Leu 


Ser 


Val 


Trp 


Pro 


Pro 










565 










570 










575 




Glu 


Gly 


Ala 


Glu 


Ser 


Val 


Asp 


lie 


Ser 


Asp 


Gly 

vrf ^ jr 


Tvr 


Ala 


Gin 


Leu 


Ala 








580 










585 










590 






Glu 


Arg 


Gly 


Tyr 


Ala 


Tyr 


Gly 


Pro 


Ala 


Phe 


Gin 


Gly 


Leu 


Val 


Ala 


He 






595 










600 










605 








Trp 


Arq 


Arq 


Gly 


Ser 


Glu 


Leu 


Phe 


Ala 


Glu 


Val 


Val 


Ala 


Pro 


Gly 


Glu 




610 










615 










620 










Ala 


Gly 


Val 


Ala 


Val 


Asp 


Arq 


Met 


Gly 


Met 


His 


Pro 


Ala 


Val 


Leu 


Asp 


625 










630 










635 










640 


Ala 


Val 


Leu 


His 


Ala 


Leu 


Gly 


Leu 


Ala 


Val 


Glu 


Lys 


Thr 


Gin 


Ala 


Ser 
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650 










655 




Thr 


Glu 


Thr 


Arg 


Leu 


Pro 


Phe 


Cys 


Trp 


Arg 


Gly 


Val 


Ser 


Leu 


His 


Ala 








660 










665 










670 






Gly 


Gly 


Ala 


Gly 


Arg 


Val 


Arg 


Ala 


Arg 


Phe 


Ala 


Ser 


Ala 


Gly 


Ala 


Asp 






675 










680 










685 








Ala 


lie 


Ser 


Val 


Asp 


Val 


Cys 


Asp 


Ala 


Thr 


Gly 


Leu 


Pro 


Val 


Leu 


Thr 




690 










695 










700 










Val 


Arq 


Ser 


Leu 


Val 


Thr 


Arg 


Pro 


lie 


Thr 


Ala 


Glu 


Gin 


Leu 


Arg 


Ala 


705 










710 










715 










720 


Ala 


val 


Thr 


Ala 


Ala 


Gly 


Gly 


Ala 


Ser 


Asp 


Gin 


Gly 


Pro 


Leu 


Glu 


Val 










725 










730 










735 




Val 


Trp 


Ser 


Pro 


lie 


Ser 


Val 


Val 


Ser 


Gly 


Gly 


Ala 


Asn 


Gly 


Ser 


Ala 








740 










745 










750 






Pro 


Pro 


Ala 


Pro 


Val 


Ser 


Trp 


Ala 


Asp 


Phe 


Cys 


Ala 


Gly 


Ser 


Asp 


Gly 






755 










760 










765 








Asp 


Ala 


Ser 


Val 


Val 


Val 


Trp 


Glu 


Leu 


Glu 


Ser 


Ala 


Gly 


Gly 


Gin 


Ala 




770 










lis 










780 










Ser 


Ser 


Val 


Val 


Gly 


Ser 


Val 


Tyr 


Ala 


Ala 


Thr 


His 


Thr 


Ala 


Leu 


Glu 


785 










790 










795 










800 


Val 


Leu 


Gin 


Ser 


Trp 


Leu 


Gly 


Ala 


Asp 


Arg 


Ala 


Ala 


Thr 


Leu 


Val 


Val 










805 










810 










815 




Leu 


Thr 


His 


Gly 


Gly 


Val 


Gly 


Leu 


Ala 


Gly 


Glu 


Asp 


He 


Ser 


Asp 


Leu 








820 










825 










830 






Ala 


Ala 


Ala 


Ala 


Val 


Trp 


Gly 


Met 


Ala 


Arg 


Ser 


Ala 


Gin 


Ala 


Glu 


Asn 
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835 840 845 

Pro Gly Arg lie Val Leu lie Asp Thr Asp Ala Ala Val Asp Ala Ser 

850 855 860 

Val Leu Ala Gly Val Gly Glu Pro Gin Leu Leu Val Arg Gly Gly Thr 
865 870 875 880 

Val His Ala Pro Arg Leu Ser Pro Ala Pro Ala Leu Leu Ala Leu Pro 

885 890 895 

Ala Ala Glu Ser Ala Trp Arg Leu Ala Ala Gly Gly Gly Gly Thr Leu 

900 905 910 

Glu Asp Leu Val lie Gin Pro Cys Pro Glu Val Gin Ala Pro Leu Gin 

915 920 925 

Ala Gly Gin Val Arg Val Ala Val Ala Ala Val Gly Val Asn Phe Arg 

930 935 940 

Asp Val Val Ala Ala Leu Gly Met Tyr Pro Gly Gin Ala Pro Pro Leu 
945 950 955 960 

Gly Ala Glu Gly Ala Gly Val Val Leu Glu Thr Gly Pro Glu Val Thr 

965 970 975 

Asp Leu Ala Val Gly Asp Ala Val Met Gly Phe Leu Gly Gly Ala Gly 

980 985 990 

Pro Leu Ala Val Val Asp Gin Gin Leu Val Thr Arg Val Pro Gin Gly 

995 1000 1005 

Trp Ser Phe Ala Gin Ala Ala Ala Val Pro Val Val Phe Leu Thr Ala 

1010 1015 1020 

Trp Tyr Gly Leu Ala Asp Leu Ala Glu lie Lys Ala Gly Glu Ser Val 
1025 1030 1035 1040 

Leu lie His Ala Gly Thr Gly Gly Val Gly Met Ala Ala Val Gin Leu 

1045 1050 1055 

Ala Arg Gin Trp Gly Val Glu Val Phe Val Thr Ala Ser Arg Gly Lys 

1060 1065 1070 

Trp Asp Thr Leu Arg Ala Met Gly Phe Asp Asp Asp His lie Gly Asp 

1075 1080 1085 

Ser Arg Thr Cys Glu Phe Glu Glu Lys Phe Leu Ala Val Thr Glu Gly 

1090 1095 1100 

Arg Gly Val Asp Val Val Leu Asp Ser Leu Ala Gly Glu Phe Val Asp 
1105 1110 1115 1120 

Ala Ser Leu Arg Leu Leu Val Arg Gly Gly Arg Phe Leu Glu Met Gly 

1125 1130 1135 

Lys Thr Asp lie Arg Asp Ala Gin Glu lie Ala Ala Asn Tyr Pro Gly 

1140 1145 1150 

Val Gin Tyr Arg Ala Phe Asp Leu Ser Glu Ala Gly Pro Ala Arg Met 

1155 1160 1165 

Gin Glu Met Leu Ala Glu Val Arg Glu Leu Phe Asp Thr Arg Glu Leu 

1170 1175 1180 

His Arg Leu Pro Val Thr Thr Trp Asp Val Arg Cys Ala Pro Ala Ala 
1185 1190 1195 1200 

Phe Arg Phe Met Ser Gin Ala Arg His lie Gly Lys Val Val Leu Thr 

1205 1210 1215 

Met Pro Ser Ala Leu Ala Asp Arg Leu Ala Asp Gly Thr Val Val lie 

1220 1225 1230 

Thr Gly Ala Thr Gly Ala Val Gly Gly Val Leu Ala Arg His Leu Val 

1235 1240 1245 

Gly Ala Tyr Gly Val Arg His Leu Val Leu Ala Ser Arg Arg Gly Asp 

1250 1255 1260 

Arg Ala Glu Gly Ala Ala Glu Leu Ala Ala Asp Leu Thr Glu Ala Gly 
1265 1270 1275 1280 

Ala Lys Val Gin Val Val Ala Cys Asp Val Ala Asp Arg Ala Ala Val 
1285 1290 1295 
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Ala Gly Leu Phe Ala Gin Leu Ser Arg Glu Tyr Pro Pro Val Arg Gly 

1300 1305 1310 

Val He His Ala Ala Gly Val Leu Asp Asp Ala Val He Thr Ser Leu 

1315 1320 1325 

Thr Pro Asp Arg He Asp Thr Val Leu Arg Ala Lys Val Asp Ala Ala 

1330 1335 1340 

Trp Asn Leu His Gin Ala Thr Ser Asp Leu Asp Leu Ser Met Phe Ala 
1345 1350 1355 1360 

Leu Cys Ser Ser He Ala Ala Thr Val Gly Ser Pro Gly Gin Gly Asn 

1365 1370 1375 

Tyr Ser Ala Ala Asn Ala Phe Leu Asp Gly Leu Ala Ala His Arg Gin 

1380 1385 1390 

Ala Ala Gly Leu Ala Gly He Ser Leu Ala Trp Gly Leu Trp Glu Gin 

1395 1400 1405 

Pro Gly Gly Met Thr Ala His Leu Ser Ser Arg Asp Leu Ala Arg Met 

1410 1415 1420 

Ser Arg Ser Gly Leu Ala Pro Met Ser Pro Ala Glu Ala Val Glu Leu 
1425 1430 1435 1440 

Phe Asp Ala Ala Leu Ala He Asp His Pro Leu Ala Val Ala Thr Leu 

1445 1450 1455 

Leu Asp Arg Ala Ala Leu Asp Ala Arg Ala Gin Ala Gly Ala Leu Pro 

1460 1465 1470 

Ala Leu Phe Ser Gly Leu Ala Arg Arg Pro Arg Arg Arg Gin He Asp 

1475 1480 1485 

Asp Thr Gly Asp Ala Thr Ser Ser Lys Ser Ala Leu Ala Gin Arg Leu 

1490 1495 1500 

His Gly Leu Ala Ala Asp Glu Gin Leu Glu Leu Leu Val Gly Leu Val 
1505 1510 1515 1520 

Cys Leu Gin Ala Ala Ala Val Leu Gly Arg Pro Ser Ala Glu Asp Val 

1525 1530 1535 

Asp Pro Asp Thr Glu Phe Gly Asp Leu Gly Phe Asp Ser Leu Thr Ala 

1540 1545 1550 

val Glu Leu Arg Asn Arg Leu Lys Thr Ala Thr Gly Leu Thr Leu Pro 

1555 1560 1565 

Pro Thr Val He Phe Asp His Pro Thr Pro Thr Ala Val Ala Glu Tyr 

1570 1575 1580 

Val Ala Gin Gin Met Ser Gly Ser Arg Pro Thr Glu Ser Gly Asp Pro 
1585 1590 1595 1600 

Thr Ser Gin Val Val Glu Pro Ala Ala Ala Glu Val Ser Val His Ala 
1605 1610 1615 

<210> 263 
<211> 691 
<212> PRT 

<213> Mycobacterium tuberculosis 

<400> 263 ^- 
Val Ser Ser Pro Asp Ala Asp Gin Thr Ala Pro Glu Val Leu Arg Gin 

15 10 15 

Trp Gin Ala Leu Ala Glu Glu Val Arg Glu His Gin Phe Arg Tyr Tyr 

20 25 30 

Val Arg Asp Ala Pro He He Ser Asp Ala Glu Phe Asp Glu Leu Leu 

35 40 45 

Arg Arg Leu Glu Ala Leu Glu Glu Gin His Pro Glu Leu Arg Thr Pro 

50 55 60 

Asp Ser Pro Thr Gin Leu Val Gly Gly Ala Gly Phe Ala Thr Asp Phe 
65 70 75 80 
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Glu Pro Val Asp 

Thr Ala Asp Glu 
100 

Gly Asp Ala Ala 
115 

Leu Ser Leu Val 
130 

Gly Asp Gly Arg 
145 

Ala Asp Val Pro 

Glu Val Leu Glu 
180 

Gin Ala Leu' Asn 
195 

Asn Pro Arg Asn 
210 

Val Thr Ala Arg 
225 

Val Glu Gly Phe 

Arg Ala Trp Gly 
260 

Leu Ala Gly Val 
275 

Glu Val Asp His 
290 

Ala Leu Gin Arg 
305 

lie Ala Tyr Lys 

lie Arg Val Asn 
340 

Met Thr Pro Val 
355 

His Asn Ala Ser 
370 

Val Val He Arg 
385 

Val Val Glu Leu 

Thr Cys Pro Glu 
420 

Ala Asp He Arg 
435 

Glu Arg Val Phe 
450 

Leu Gly Tyr Glu 
465 

Asp Glu Gly Glu 

Asp Leu Phe Arg 
500 

Leu Leu Val Asn 
515 

Leu Val Ala Leu 



His Leu Glu Arg 
85 

Leu Ala Ala Trp 

His Tyr Leu Cys 
120 

Tyr Arg Glu Gly 
135 

Thr Gly Glu Asp 
150 

Glu Arg Leu Thr 
165 

Val Arg Gly Glu 

Ala Ser Leu Val 
200 

Ser Ala Ala Gly 
215 

Arg Arg Leu Arg 
230 

Arg Pro Ala Thr 
245 

Leu Pro Val Ser 

Arg Glu Arg He 
280 

Glu He Asp Gly 
295 

Arg Leu Gly Ser 
310 

Tyr Pro Pro Glu 
325 

Val Gly Arg Thr 

Lys Val Ala Gly 
360 

Glu He Lys Arg 
375 

Lys Ala Gly Asp 
390 

Arg Asp Gly Ser 
405 

Cys Gly Ser Pro 

Cys Pro Asn Ala 
440 

His Val Ala Ser 
455 

Ala Gly Val Ala 
470 

Leu Phe Ala Leu 
485 

Thr Lys Ala Gly 

Leu Asp Lys Ala 
520 

Ser He Arg His 



Met Leu Ser Leu 
90 

Ala Gly Arg He 
105 

Glu Leu Lys He 

Arg Leu Thr Arg 
14 0 

Val Thr Leu Asn 
155 

Pro Gly Asp Asp 
170 

Val Phe Phe Arg 
185 

Glu Glu Gly Lys 

Ser Leu Arg Gin 
220 

Met He Cys His 
235 

Leu His Gin Ala 
250 

Glu His Thr Thr 
265 

Asp Tyr Trp Gly 

Val Val Val Lys 
300 

Thr Ser Arg Ala 
315 

Glu Ala Gin Thr 
330 

Gly Arg He Thr 
345 

Ser Thr Val Gly 

Lys Gly Val Leu 
380 

Val He Pro Glu 
395 

Glu Arg Glu Phe 
410 

Leu Ala Pro Glu 
425 

Arg Gly Cys Pro 

Arg Asn Gly Leu 
460 

Leu Leu Gin Ala 
475 

Thr Glu Arg Asp 
490 

Glu Leu Ser Ala 
505 

Lys Ala Ala Pro 
Val Gly Pro Thr 



Asp Asn Ala Phe 
95 

His Ala Glu Val 
110 

Asp Gly Val Ala 
125 

Ala Ser Thr Arg 

Ala Arg Thr He 
160 

Tyr Pro Val Pro 
175 

Leu Asp Asp Phe 
190 

Ala Pro Phe Ala 
205 

Lys Asp Pro Ala 

Gly Leu Gly His 
240 

Tyr Leu Ala Leu 
255 

Leu Ala Thr Asp 
270 

Glu His Arg His 
285 

Val Asp Glu Val 

Pro Arg Trp Ala 
320 

Lys Leu Leu Asp 
335 

Pro Phe Ala Phe 
350 

Gin Ala Thr Leu 
365 

He Gly Asp Thr 

Val Leu Gly Pro 
400 

He Met Pro Thr 
415 

Lys Glu Gly Asp 
430 

Gly Gin Leu Arg 
445 

Asp He Glu Val 

Lys Val He Ala 
480 

Leu Leu Arg Thr 
495 

Asn Gly Lys Arg 
510 

Leu Trp Arg Val 
525 

Ala Ala Arg Ala 
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530 










535 










540 










Leu 


Ala 


Thr 


Glu 


Phe 


Gly 


Ser 


Leu 


Asp 


Ala 


He 


Ala 


Ala 


Ala 


Ser 


Thr 


545 










550 










555 










560 


Asp 


Gin 


Leu 


Ala 


Ala 


Val 


Glu 


Gly 


Val 


Gly 


Pro 


Thr 


He 


Ala 


Ala 


Ala 










565 










570 










575 




Val 


Thr 


Glu 


Trp 


Phe 


Ala 


Val 


Asp 


Trp 


His 


Arg 


Glu 


He 


Val 


Asp 


Lys 








580 










585 










590 






Trp Arg 


Ala 


Ala 


Gly 


Val 


Arg 


Met 


Val 


Asp Glu Arg Asp 


Glu 


Ser 


Val 






595 










600 










605 








Pro Arg 


Thr 


Leu 


Ala 


Gly 


Leu 


Thr 


He 


Val Val Thr Gly 


Ser 


Leu 


Thr 




610 










615 










620 
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<210> 269 
<211> 359 
<212> PRT 

<213> Mycobacterium tuberculosis 
<400> 269 

Leu Ala Thr His Gin Val Asp Ala Val Val Leu Val Gly Gly Lys Gly 

15 10 15 

Thr Arg Leu Arg Pro Leu Thr Leu Ser Ala Pro Lys Pro Met Leu Pro 

20 25 30 

Thr Ala Gly Leu Pro Phe Leu Thr His Leu Leu Ser Arg He Ala Ala 

35 40 45 

Ala Gly He Glu His Val He Leu Gly Thr Ser Tyr Lys Pro Ala Val 
50 55 60 
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Phe Glu Ala Glu Phe Gly Asp Gly Ser Ala Leu Gly Leu Gin lie Glu 
65 70 75 80 

Tyr Val Thr Glu Glu His Pro Leu Gly Thr Gly Gly Gly lie Ala Asn 

85 90 95 

Val Ala Gly Lys Leu Arg Asn Asp Thr Ala Met Val Phe Asn Gly Asp 

100 105 110 

Val Leu Ser Gly Ala Asp Leu Ala Gin Leu Leu Asp Phe His Arg Ser 

115 120 125 

Asn Arg Ala Asp Val Thr Leu Gin Leu Val Arg Val Gly Asp Pro Arg 

130 135 140 

Ala Phe Gly Cys Val Pro Thr Asp Glu Glu Asp Arg Val Val Ala Phe 
145 150 155 160 

Leu Glu Lys Thr Glu Asp Pro Pro Thr Asp Gin He Asn Ala Gly Cys 

165 170 175 

Tyr Val Phe Glu Arg Asn Val He Asp Arg He Pro Gin Gly Arg Glu 

180 185 190 

Val Ser Val Glu Arg Glu Val Phe Pro Ala Leu Leu Ala Asp Gly Asp 

195 200 205 

Cys Lys He Tyr Gly Tyr Val Asp Ala Ser Tyr Trp Arg Asp Met Gly 

210 215 220 

Thr Pro Glu Asp Phe Val Arg Gly Ser Ala Asp Leu Val Arg Gly He 
225 230 235 240 

Ala Pro Ser Pro Ala Leu Arg Gly His Arg Gly Glu Gin Leu Val His 

245 250 255 

Asp Gly Ala Ala Val Ser Pro Gly Ala Leu Leu He Gly Gly Thr Val 

260 265 270 

Val Gly Arg Gly Ala Glu He Gly Pro Gly Thr Arg Leu Asp Gly Ala 

275 280 285 

Val He Phe Asp Gly Val Arg Val Glu Ala Gly Cys Val He Glu Arg 

290 295 300 

Ser He He Gly Phe Gly Ala Arg He Gly Pro Arg Ala Leu He Arg 
305 310 315 320 

Asp Gly Val He Gly Asp Gly Ala Asp He Gly Ala Arg Cys Glu Leu 

325 330 335 

Leu Ser Gly Ala Arg Val Trp Pro Gly Val Phe Leu Pro Asp Gly Gly 

340 345 350 

He Arg Tyr Ser Ser Asp Val 
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<212> PRT 

<213> Mycobacterium tuberculosis 
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Met Thr Leu Asn 
1 

Val Arg Lys Arg 
20 

Met Glu Cys Leu 
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Gin Gly Trp Gin 
50 

He Ala Asp Val 
65 

Ala Pro Glu Tyr 



Leu Ser Val Asp 
5 

Leu Asp Phe Asp 

Glu Leu Ala Leu 
40 

Trp Val Phe Val 
55 

Tyr Leu Ala Asn 
70 

Pro Asp Gly Asp 
85 



Glu Val Leu Thr 
10 

Lys Pro Val Pro 
25 

Gin Ala Pro Thr 

Glu Asp Ala Ala 
60 

Ala Arg Gly Tyr 
75 

Thr Arg Gly Glu 
90 



Thr Thr Arg Ser 
15 

Arg Asp Val Leu 
30 

Gly Ser Asn Ser 
45 

Lys Lys Lys Ala 

Leu Ser Gly Pro 
80 

Arg Met Gly Arg 
95 
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Val Arg Asp Ser 
100 

Val Leu Leu lie 
115 

Gly Gly Val Ser 
130 

Cys Leu Ala Leu 
145 

His Leu Leu Asp 

Pro Tyr Asp Glu 
180 

Gin Gly lie Asp 
195 

Thr His Trp Asn 
210 



Ala Thr Tyr Leu 

Pro Cys Leu Lys 
120 

Phe Trp Ala Ser 
135 

Arg Ser Arg Gly 
150 

Asn Gly Glu His 
165 

Tyr Ser Gin Gly 

Phe Arg Pro Ala 
200 

Gly Trp 



Ala Glu His Met 
105 

Gly Arg Glu Asp 

Leu Phe Pro Ala 
140 

Leu Gly Ser Cys 
155 

Lys Val Ala Asp 
170 

Gly Leu Leu Pro 
185 

Lys Arg Leu Pro 



His Arg Ala Pro 
110 

Glu Ser Ala Val 
125 

Val Trp Ser Phe 

Trp Thr Thr Leu 
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Val Leu Gly He 
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lie Ala Tyr Thr 
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Ala Glu Ser Val 
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Met Ala Glu Val 
1 

Glu Val Thr Val 
20 

Glu Arg Ala He 
35 

Pro Val Tyr Val 
50 

Glu Leu Arg Asp 
65 

Pro Asp Pro Pro 

Val Ser Pro Ala 
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Val Asp Ala Thr 
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Arg Phe Ala Ala 
130 

His Glu Glu Thr 
145 

Leu Val Gin Thr 

Thr Gin Leu Ser 
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Ala Asp Val He 
195 

Pro Pro Ser Glu 
210 

Leu Gin Ser Met 
225 

Cys Asn Ser Ser 

Gly Thr Pro Ala 
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Phe Val Gly Pro 
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Leu Leu Ala Ser 

Glu Thr Val Lys 
40 

Arg Lys Gin lie 
55 

Arg Gly Ala Val 
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Pro Pro Gly Ala 
85 

Val Arg Ala Gly 

Cys Pro Leu Val 
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Arg Gly Asp Thr 
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Glu Gly Thr Leu 
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Pro Ala Asp Val 
165 

Tyr Leu Thr Gin 

Asp Ala Leu Arg 
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Asp He Cys Tyr 
215 

Val Gly Glu Cys 
230 

Asn Ser Arg Arg 
245 

Tyr Leu He Asp 



Val Ala Gin Gly 
10 

Pro Arg Ser Phe 
25 

Arg Val Leu Asp 

Val His Asn Thr 
60 

Phe Val Glu Asp 
75 

Val Val Val Phe 
90 

Ala Asp Glu Arg 
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Ala Lys Val His 

Val Val Phe He 
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Gly Val Ala Pro 
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Ala Ala Leu Asn 
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Thr Thr Leu Ala 
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Ala Arg Phe Pro 

Ala Thr Thr Asn 
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Asp Val Val Leu 
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Leu Val Glu Leu 
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Gly Pro Asp Asp 
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Ser He Thr Val Val Glu Arg Ser He Ala Thr Glu Thr Val Arg Phe 
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Gly Leu Pro Lys Gin Val Arg Ala Gin 
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Cys 


Gin 


Lys 


Val 


Leu 


Glu 


Glv 


Thr 


Gly 


Phe 


Val 




9 1 n 










215 










220 










Tie 


Cloy* 

OCX 


Xr X W 


Asp Arg Val 


Met 


Thr 


Asn 


Ala 


His 


Val 


Val 


Ala 


Gly Ser 


0 O 
Z Z 3 










230 










9 R 
^ J 










240 


Asn. 


Asn 


Val 


Thr 


Val 


Tyr 


Ala 


Glv 


Asp 


Lys 


Pro 


Phe 


Glu 


Ala 


Thr 


Val 










245 










250 










255 




Val 




±y X 


Asp 


Pro 


Ser 


Val 


Asp 


Val 


Ala 


He 


Leu 


Ala 


Val 


Pro 


His 








260 




















270 






Lsu. 


Pro 


Pro 


Pro 


Pro 


Leu 


Val 


Phe 


Ala 


Ala 


Glu 


Pro 


Ala 


Lvs 


Thr Gly 






9 7 R 










280 










285 








Ala 


Asp 


Val 


Val 


Val 


Leu 


Glv 


Tvr 


Pro 


Gly Gly 


Glv 


Asn 


Phe 


Thr 


Ala 




^ 17 U 




















300 










TVir* 


XT X U 


AT a 


Arg 


He 


Arg 


Glu 


Ala 


He 


Arg 


Leu 


Ser 


Glv 


Pro 


Asp 


He 












310 










315 










320 




vjxy 




Pro 


Glu 


Pro 


Val 


Thr 


Ai^cr 
rtxy 


Asp 


Val 


Tvr 


Thr 


He 


Arg 


Ala 










325 










330 










335 






V dx 


m n 

VJX Li. 


Gin Gly Asp 


Ser 


Gly 


Gly 


Pro 


Leu 


He 


Asp 


Leu 


Asn 


Gly 








340 










"5 A 
J ft D 
















Gin 


Val 


Leu 


Gly Val Val 


Phe 


Gly 


Ala 


Ala 


He 


Asp 


Asp 


Ala 


Glu 


Thr 






355 










360 










365 








Gly 


Phe 


Val 


Leu 


Thr 


Ala 


Gly 


Glu 


Val 


Ala Gly 


Gin 


Leu 


Ala 


Lys 


He 




370 










375 










380 










Gly 


Ala 


Thr 


Gin 


Pro 


Val 


Gly 


Thr 


Gly 


Ala 


Cys 


Val 


Ser 








385 










390 










395 













<210> 281 

<211> 810 

<212> PRT 

<213> Mycobacterium tuberculosis 



<400> 281 
Met Pro Glu Arg 
1 

Cys Cys Leu Leu 
20 

Ala Gly Gly Leu 
35 

Asn Gly Ser Ala 
50 

Met Val Asp Ala 
65 

Arg Phe Glu Val 

He Val Ser He 
100 



Leu Pro Ala Ala 
5 

Ala Ser Val Val 

Gly Leu Met Ser 
40 

Gin Leu Leu Glu 
55 

Lys Gly Asn Thr 
70 

Pro Ser Asp Lys 
85 

Glu Asp Lys Arg 



He Thr Val Leu 
10 

Ala Thr Ala Leu 
25 

Asn Arg Ala Ser 

Gly Gin Val Pro 
60 

He Ala Trp Leu 
75 

He Ala Asn Thr 
90 

Phe Ala Asp His 
105 



Lys Leu Ala Gly 
15 

Thr Phe Pro Phe 
30 

Glu Val Val Ala 
45 

Ala Val Ser Thr 

Tyr Ser Gin Arg 
80 

Met Lys Leu Ala 
95 

Ser Gly Val Asp 
110 
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Trp Lys Gly Thr 
115 

Asp Thr Arg Gly 
130 

Gin Leu Leu Val 
145 

Glu Thr Thr Pro 

Leu Asp Lys Thr 
180 

Leu Val Ser Phe 
195 

Thr Tyr Phe Gly 
210 

Leu Leu Ala Gly 
225 

Asn Pro Asp Gly 

lie Glu Asn Leu 
260 

Glu Pro Leu Gly 
275 

He Ala Ala Gly 
290 

Leu Ser Arg Ala 
305 

Leu lie Arg Thr 

Ala lie Asp Lys 
340 

Met Ser Val He 
355 

Ala Ser Asn Arg 
370 

Arg Pro Gin Pro 
385 

Lys He Phe Thr 

Ala Gin Leu Asp 
420 

Gly Gly Ala Lys 
435 

Gly Asn Tyr Arg 
450 

Pro Asn Thr Ala 
465 

Ala Val Asp Met 

Gly Thr Ala Arg 
500 

Phe Val Lys Arg 
515 

Leu Asn Ala Leu 
530 

Gly Val Trp Cys 
545 

Gly Asn Glu Val 



Leu Thr Gly Leu 
120 

Gly Ser Thr Leu 
135 

Thr Ala Gin Thr 
150 

Ala Arg Lys Leu 
165 

Phe Thr Lys Ser 

Gly Asn Asn Ser 
200 

He Asn Ala Ser 
215 

Met Val Gin Ser 
230 

Ala Leu Ala Arg 
245 

Pro Gly Glu Ala 

Val Leu Pro Gin 
280 

Asp Arg Ala Phe 
295 

Gly He Ser Lys 
310 

Thr Leu Asp Pro 
325 

Tyr Ala Ser Pro 

Lys Pro Gly Lys 
360 

Lys Tyr Gly Leu 
375 

Phe Ser Leu Val 
390 

Thr Ala Ala Ala 
405 

Val Pro Pro Arg 

Gly Cys Pro Lys 
440 

Gly Ser Met Asn 
455 

Phe Ala Lys Leu 
470 

Ala He Lys Leu 
485 

Asp Tyr Asn Pro 

Gin Asn Leu Gly 
520 

Glu Leu Ser Asn 
535 

Pro Pro Asn Pro 
550 

Ala Val Thr Thr 



Ala Gly Tyr Ala 

Glu Gin Gin Tyr 
140 

Asp Ala Glu Lys 
155 

Arg Glu He Arg 
170 

Glu He Leu Thr 
185 

Phe Gly Val Gin 

Asp Leu Asn Trp 
220 

Thr Ser Thr Leu 
235 

Arg Asn Val Val 
250 

Glu Ala Leu Arg 
265 

Pro Asn Glu Leu 

Phe Cys Asp Tyr 
300 

Glu Gin Val Ala 
315 

Glu Val Gin Ala 
330 

Asn Leu Ala Gly 
345 

Asp Ala His Lys 

Asp Leu Glu Ala 
380 

Gly Asp Gly Ala 
395 

Leu Asp Met Gly 
410 

Phe Gin Ala Lys 
425 

Glu Thr Trp Cys 

Val Thr Asp Ala 
460 

He Ser Gin Val 
475 

Gly Leu Arg Ser 
490 

Asp Ser Asn Glu 
505 

Ser Phe Thr Leu 

Val Ala Ala Thr 
540 

He Asp Gin Leu 
555 

Glu Thr Cys Asp 



Ser Gly Asp Leu 
125 

Val Lys Asn Tyr 

Arg Ala Ala Val 
160 

Met Ala Leu Thr 
175 

Arg Tyr Leu Asn 
190 

Asp Ala Ala Gin 
205 

Gin Gin Ala Ala 

Asn Pro Tyr Thr 
240 

Leu Asp Thr Met 
255 

Ala Ala Lys Ala 
270 

Pro Arg Gly Cys 
285 

Val Gin Glu Tyr 

Thr Gly Gly Tyr 
320 

Pro Val Lys Ala 
335 

He Ser Ser Val 
350 

Val Leu Ala Met 
365 

Gly Glu Thr Met 

Gly Ser He Phe 
400 

Met Gly He Asn 
415 

Gly Leu Gly Ser 
430 

Val Val Asn Ala 
445 

Leu Ala Thr Ser 

Gly Val Gly Arg 
480 

Tyr Ala Asn Pro 
495 

Ser Leu Ala Asp 
510 

Gly Pro He Glu 
525 

Leu Ala Ser Gly 

He Asp Arg Asn 
560 

Gin Val Val Pro 
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bob 






570 




575 






Leu 


A±a 


Asn 


mr 


Leu Ala 


Asn Ala Met Ser Lys 


Asp 


Ala 


Val 






con 
580 








585 


590 






Gly Ser 


Cjiy 


ifir 


A J. a 


A±a 


Gly Ser Ala Gly Ala Ala Gly Trp Asp 


Leu 




595 








600 


605 








Pro Met 


Ser 


vjiy 


Lys 


Thr 


Gly Thr Thr Glu Ala His Arg Ser Ala Gly 


610 










615 


620 








Phe Val 


Gly 


Pne 


Thr 


Asn 


Arg Tyr 


Ala Ala Ala Asn Tyr 


He 


lyr 




625 








630 




635 






O t U 


Asp Ser 


Ser 


Ser 


Pro 


inr 


Asp Leu 


Cys Ser Gly Pro Leu Arg 


n J. o 










545 






650 




O D 3 




Gly Ser 


vjiy 


Asp 


Leu 


Tyr 


Gly Gly Asn Glu Pro Ser Arg 


J. ill. 


T" y-Tn 

irp 








660 








665 


o / w 






Ala Ala 


Met 


Lys 


Pro 


He 


Ala Asn 


Asn Phe Gly Glu Val 


Gin 


JJC Li. 


Pro 




675 








680 


685 








Pro Thr 


Asp 


Pro 


Arg 


Tyr 


Val Asp 


Gly Ala Pro Gly Ser 


Arg 


V d x 




690 










695 


700 








Ser Val 


Ala 


Gly Leu Asp 


Val Asp Ala Ala Arg Gin Arg 


Leu 


T .VQ 




705 








710 




715 






ion 


Ala Gly 


Phe 


Gin 


Val 


Ala 


Asp Gin 


Thr Asn Ser Val Asn 


Ser 


Ser 


Ala 








725 






730 




735 




Lys Tyr 


Gly 


Glu 


Val 


Val 


Gly Thr 


Ser Pro Ser Gly Gin 


Thr 


He 


Pro 






740 








745 


750 






Gly Ser 


lie 


Val 


Thr 


He 


Gin He 


Ser Asn Gly He Pro 


Pro 


Ala 


Pro 




755 








760 


765 








Pro Pro 


Pro 


Pro 


Leu 


Pro 


Glu Asp 


Gly Gly Pro Pro Pro 


Pro 


Val 


Gly 


770 










775 


780 








Ser Gin 


Val 


Val 


Glu 


He 


Pro Gly 


Leu Pro Pro He Thr 


He 


Pro 


Leu 


785 








790 




795 






800 


Leu Ala 


Pro 


Pro 


Pro 


Pro 


Ala Pro 


Pro Pro 














805 






810 









<210> 282 
<211> 578 
<212> PRT 

<213> Mycobacterium tuberculosis 
<400> 282 



Val 


Ala 


Leu 


Tyr 


Arg 


Lys 


Tyr 


Arg 


Pro Ala 


Ser Phe Ala 


Glu 


Val 


Val 


1 








5 








10 






15 




Gly Gin 


Glu 


His 


Val 


Thr 


Ala 


Pro 


Leu Ser 


Val Ala Leu 


Asp 


Ala 


Gly 








20 










25 




30 






Arg 


He 


Asn 


His 


Ala 


Tyr 


Leu 


Phe 


Ser Gly 


Pro Arg Gly 


Cys 


Gly 


Lys 






35 










40 




45 








Thr 


Ser 


Ser 


Ala 


Arg 


He 


Leu 


Ala 


Arg Ser 


Leu Asn Cys 


Ala 


Gin Gly 




50 










55 






60 








Pro- 


Thr 


Ala 


Asn 


Pro 


Cys 


Gly 


Val 


Cys Glu 


Ser Cys Val 


Ser 


Leu 


Ala 


65 










70 








75 






80 


Pro 


Asn 


Ala 


Pro 


Gly Ser 


He 


Asp 


Val Val 


Glu Leu Asp 


Ala 


Ala 


Ser 










85 








90 






95 




His 


Gly 


Gly 


Val 


Asp 


Asp 


Thr 


Arg 


Glu Leu Arg Asp Arg 


Ala 


Phe 


Tyr 








100 










105 




110 






Ala 


Pro 


Val 


Gin 


Ser 


Arg 


Tyr 


Arg 


Val Phe 


He Val Asp 


Glu 


Ala 


His 






115 










120 




125 








Met 


Val 


Thr 


Thr 


Ala 


Gly 


Phe 


Asn 


Ala Leu 


Leu Lys He 


Val 


Glu 


Glu 




130 










135 






140 








Pro 


Pro 


Glu 


His 


Leu 


He 


Phe 


He 


Phe Ala 


Thr Thr Glu 


Pro 


Glu 


Lys 



249 



1 4 ^ 








1 R n 










1 1; i; 

XD D 










1 CA 
X O U 


Va 1 Leu 


Pro 


Thr 


He 




Ser 


Arcf 
-rt-xy 


Thr 


His 


xix o 


iyr 


Pro 

It X w 


PhR 


A rrr 

Arg 


XJC LL 








xoo 










X / u 










X / b 




J_lC Li XT ^ 1^ 


XT X. 




X ilX 


1*1 C U- 


a 


AT a 

/AX d 


T .on 

XJC IX 


xjc ll 


AT a 

/AX d 


Arg 


Tl 
X xc 


^y b 


nl 11 

vJX U. 


nl n 






1 Q n 
xo u 










1 D C 

J.ob 










T OA 

ly u 






ox LI wxy 


V Ct J. 


Va 1 

V CLX 


Va 1 

V CiX 


A am 
nay/ 


a o 


AT a 

/AX d 


\7a 1 

VdX 


lyr 


irX w 


Leu 


\7a 1 
VdX 


Tl ^ 
X X c 


Arg 


Ala 

AXd 




j.y b 










o n 
Z U VJ 










O A C 

z Ub 












Ser 


Pro 


Arg 


Asp 


inr 


Leu 


Ser 


17a 1 

vax 


Leu 


Asp 


Cjin 


Leu 


Leu 


^ ± u 










one 
z X b 










o o n 










j-ij.ct \jj.y 




al a 

/AX CI 




X XiX 


nx o 


Va 1 
V dx 


XliX 


iyr 


XXiX 


rtX y 


AT a 

/AX d 


T.01 1 
Xjc Li 


vjxy 


Leu 


O O R 
Z ^ 3 








o 1 n 

Z ^ VJ 










^ J b 










O A A 

Z 4 u 




Va 1 


X IIX 


/A£>^ 


Val 

V d X 


AT a 

nX d 


XJC Ll 


X X c 


a 

/Ao^ 




AT a 

/AX d 


Va 1 
VdX 


Ao^ 


Al a 

AXd 


Leu 








o A c: 










o c r\ 
zbU 










O C c 

^ bb 




a"! a AT a 




Asp 


Ala 


Ala 


Ala 


Leu 


Phe 


Gly 


Ala 


Tl ^ 
X xc? 


Glu 


Ser 


Val 


Tl 

X X c 






o c n 
z b u 










^ob 










OTA 










nx is 


Asp 


XT X U 


Arg 


Arg 




al a 

/AX d 


Tnr 


Asp 


Leu 


Leu 


m 11 

ox u. 


Arg 




O T c 

z /b 










O Q 

Z o U 










O Q C 

z ob 








JrlXc riJTy 


Asp 


Leu 


He 


\7a 1 

vax 


Leu 


VjXIx 


Ser 


A7a 1 
VdX 


Pro 


Asp 


ai a 

AXd 


Al a 
AXd 


Cot* 
OCX 


Arg 


O Q A 

^ y U 










O Q C 

^ y b 










o A n 










oxy vaj. 


■\7a T 

V a J- 


Asp 


Ala 


Pro 


LjXU 


Asp 


ai a 
AX a 


Leu 


Asp 


Arg 


Mat- 


Arg 


nl 11 
oXU 


nl r-i 

oxn 










•Jin 
^ X u 










Jib 










1 O A 

J ^ u 




Air^ 


He 


Gly 


Arg 


ai a 

nX d 


xxlx 


Leu 


i Il-L 


Arg 


Tyr 


al a 

/AX d 


nl 11 

\J X Li. 


Va 1 
VdX 


■\7a 1 
VdX 








325 










1 1 n 
J o u 










1 1 R 
J J 3 




m n ai a 


KjJLy 


Leu Gly 


uX LL 




Arg 


vjxy 


ai a 

/AX d 


XXiX 


AT a 

iAX d 


P>^o 

JtrX \J 


Arg 


Leu 


Leu 
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J. t; 

J ft D 










R n 

.3 D w 






IJCLL vjjX U. 


V d J. 


Val 


Cys 


an a 

/-iX d 


Arg 




T.01 1 

XjC IX 


Xjc? Li 


tr X U 


Q o Y" 
OCX 


AT a 

/AX d 


OCX 


A CT^ 
Ai3^ 


Al a 

AX d 




^ Q 
J D 3 










7 n 
J o u 










O O 3 










A±a 


Leu 


Leu 




Arg 


\7a 1 
VdX 


VjXU. 


Arg 


XXc 


m 11 

OX U. 


Thr 

X iiX 


Arg 


T .01 1 
XjC U. 


Ab^ 


1 n 










7 R 










7 ft n 
J o u 










1*1 CI? L. OCJ- 


J. X c 


Pro 


Ala 


Pro 

xrX \J 


wXlX 


AT a 

/AX d 


Va 1 
VdX 


XT X \J 


Am 


Pm 

XrX W 


Ser 


Ala 


Ala 


Ala 


O O C 

job 


















O Q C 

J y b 










AAA 

4 U U 


AJ.a. Li±ll 


Piro 


Lys 


His 


m n 
o±n 


Pro 


a 1 a 

AX a 


Arg 


urXU 


Pro 


Arg 


Pro 


vax 


Leu 


al a 

AXd 








405 










4 ±U 










A T C 

4 xb 




fiO XXli 


Piro 


Ala 


Ser 


Ser 


wXU 


Pro 


xnx 


Va 1 
VdX 


AT a 
AXd 


ai a 

AXd 


\7a 1 
VdX 


Arg 


Ser 


1*1 C L. 






420 










4^ b 










A 1 A 

4 J u 






lip ±rj_ro 


lliJT 


Val 


Arg 


Asp 


Lys 


Va 1 

VdX 


Arg 


Leu 


Arg 


OCX 


Arg 


X liX 


X ilX 


nl 11 

ox LX 




y1 "3 C 

4 J b 










>l yl 
44 U 










A A 
4 4 D 








T/a T Mot- 




Ala Gly 


al a 


xixr 


Va 1 
VdX 


AX y 


AT a 

/AX d 


T.01 1 
XjC ll 


nl n 

ox Ll 




a QTi 

AOXI 


Thr 

X IXX 


T.01 1 

XJC LL 


/I c rt 
4b U 










j4 c c 
4 b b 










A C A 
4 D U 










■\7a 1 T can 


rpVi -V- 


His 


Glu 


Ser 


m a 
AX a 


Pro 


Leu 


a 1 a 

AX a 


Arg 


Arg 


Leu 


Gov 
OCX 


nl n 

oXU 


nl Tl 
OXIl 


4Db 








Ann 
4 /U 










A T C 

4 /b 










A Q A 
4 O U 


Airg Asn 


Air* 

A±a 


Asp 


Val 


Leu 


Al a 

A±a 


ur±U 


Ala 

AX a 


Leu 


Lys 


Asp 


ai a 
AX a 


Leu 


nl 
oxy 


■^73 1 

vax 








485 










4y 0 










4 y b 




TV 


Airg 


Val 


Arg 


Cys 


uXU 


inr 


oxy 


oXU 


Pro 


al a 
AX a 


al a 
AX a 


al a 

AX d 


Al a 
AX d 


Ser 






500 










C A C 

bOb 










C T A 

blU 






FiTO vax 


Lj±y 


Gly Gly 




Asn 


A/a 1 

vax 


al a 
AX a 


lilx 


Al a 
AXd 


Lys 


al a 

AXd 


Va 1 
VdX 


Asn 


irx tj 




515 










520 










525 








Ala Pro 


Thr 


Ala 


Asn 


Ser 


Thr 


Gin 


Arg 


Asp 


Glu 


Glu 


Glu 


His 


Met 


Leu 


530 










535 










540 










Ala Glu 


Ala 


Gly Arg 


Gly 


Asp 


Pro 


Ser 


Pro 


Arg 


Arg 


Asp 


Pro 


Glu 


Glu 


545 








550 










555 










560 


Val Ala 


Leu 


Glu 


Leu 


Leu 


Gin 


Asn 


Glu 


Leu 


Gly 


Ala 


Arg 


Arg 


He 


Asp 



565 570 575 



Asn Ala 
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<211> 280 
<212> PRT 

<213> Mycobacterium tuberculosis 



<400> 283 



Met 


Thr 


rTie 


Mec 


Asp 


Ala 




Ala 


Ser 




Gin 


Thr Gin 


Ser 


Arg 


Thr 


L 








5 










10 








15 




Leu 


TV 1 

Ala 


Arg 


va J. 


Arg Gly 


Asp 


Leu 


Val 


Asp 


Gly 


Phe Arg Arg 


His 


Glu 








20 










25 








30 






Leu 


Trp 


Leu 


His 


Leu Gly 


Trp 


Gin Asp 


ixe 


Lys 


Gin Arg Tyr Arg Arg 






35 










40 








45 








Ser 


vai 


Leu 


Lriy 


Pro 


Phe 


Trp 


lie 


inr 




Ala Thr Gly Thr Thr Ala 




50 










Db 










60 








Val 


Ala 


Met 


Gly 


Gly 


Leu 


Tyr 


Ser 


Lys 


Leu 


Phe 


Arg Leu 


Glu 


Leu 


Ser 


65 










70 










75 








80 


Glu 


His 


Leu 


Pro 


Tyr 
85 


Val 


iiir 


Leu 


Gly 


Leu 


He 


Val Trp 


Asn 


Leu 
95 


He 


Asn 


Ala 


TV T _ 

Ala 


lie 


Leu 


Asp 


(jiy 


Ala 


Glu 


vai 


Phe 


Val Ala Asn Glu Gly 








100 










105 








110 






Leu 


lie 


Lys 

1 T C 


Gin 


Leu 


Pro 


Ala 


Pro 
120 


Leu 


Ser 


Val 


His Val 
125 


Tyr 


Arg 


Leu 


Val 


Trp 
130 


Arg 


Gin 


Met 


He 


pne 

1 J D 


Phe 


Ala 


His 


Asn 


He Val 
140 


He 


Tyr 


Phe 


Val 


lie 


Ala 


Tin 

lie 


He 


Phe 


Pro 


Lys 


Pro 


Trp 


Ser 


Trp Ala Asp 


Leu 


Ser 


145 










150 










155 








160 


Phe 


Leu 


Pro 


Ala 


Leu 
165 


Ala 


Leu 


He 


Phe 


Leu 
170 


Asn 


Cys Val 


Trp 


Val 
175 


Ser 


Leu 


Cys 


Phe 




He 


Leu 




Thr 


Arg 


Tyr 


Arg 


Asp He Gly Pro 


Leu 








180 










185 








190 






Leu 


Phe 


Ser 
195 


vai 


Val 


Gin 


Leu 


Leu 
200 


Phe 


Phe 


Met 


Thr Pro 
205 


He 


He 


Trp 


Asn 


Asp 


Glu 


Thr 


Leu 


Arg 


Arg 


Gin Gly Ala Gly Arg Trp 


Ser 


Ser 


He 




210 










215 










220 








Val 


Glu 


Leu 


Asn 


Pro 


Leu 


Leu 


His 


Tyr 


Leu 


Asp 


He Val 


Arg 


Ala 


Pro 


225 










230 










235 








240 


Leu Leu Gly 


Ala 


His 


Gin 


Glu 


Leu 


Arg 


His 


Trp 


Leu Val 


Val 


Leu 


Val 










245 










250 








255 




Leu 


Thr 


Val 


Val 


Gly Trp 


Met 


Leu 


Ala 


Ala 


Phe 


Ala Met 


Arg 


Gin 


Tyr 








260 










265 








270 






Arg 


Ala 


Arg 
275 


Val 


Pro 


Tyr 


Trp 


Val 
280 

















<210> 284 
<211> 121 
<212> PRT 

<213> Mycobacterium tuberculosis 
<400> 284 

Met Arg Phe Val Val Thr Gly Gly Leu Ala Gly He Val Asp Phe Gly 

15 10 15 

Leu Tyr Val Val Leu Tyr Lys Val Ala Gly Leu Gin Val Asp Leu Ser 

20 25 30 

Lys Ala He Ser Phe He Val Gly Thr He Thr Ala Tyr Leu He Asn 

35 40 45 

Arg Arg Trp Thr Phe Gin Ala Glu Pro Ser Thr Ala Arg Phe Val Ala 

50 55 60 

Val Met Leu Leu Tyr Gly He Thr Phe Ala Val Gin Val Gly Leu Asn 
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65 70 75 80 

His Leu Cys Leu Ala Leu Leu His Tyr Arg Ala Trp Ala lie Pro Val 

85 90 95 

Ala Phe Val lie Ala Gin Gly Thr Ala Thr Val lie Asn Phe He Val 

100 105 110 

Gin Arg Ala Val He Phe Arg He Arg 
115 120 



<210> 285 
<211> 461 
<212> PRT 

<213> Mycobacterium tuberculosis 
<400> 285 

Met Leu Ser Val Gly Ala Thr Thr Thr Ala Thr Arg Leu Thr Gly Trp 

1 5 10 15 

Gly Arg Thr Ala Pro Ser Val Ala Asn Val Leu Arg Thr Pro Asp Ala 

20 25 30 

Glu Met He Val Lys Ala Val Ala Arg Val Ala Glu Ser Gly Gly Gly 

35 40 45 

Arg Gly Ala He Ala Arg Gly Leu Gly Arg Ser Tyr Gly Asp Asn Ala 

50 55 60 

Gin Asn Gly Gly Gly Leu Val He Asp Met Thr Pro Leu Asn Thr He 
65 70 75 80 

His Ser He Asp Ala Asp Thr Lys Leu Val Asp He Asp Ala Gly Val 

85 90 95 

Asn Leu Asp Gin Leu Met Lys Ala Ala Leu Pro Phe Gly Leu Trp Val 

100 105 110 

Pro Val Leu Pro Gly Thr Arg Gin Val Thr Val Gly Gly Ala He Ala 

115 120 125 

Cys Asp He His Gly Lys Asn His His Ser Ala Gly Ser Phe Gly Asn 

130 135 140 

His Val Arg Ser Met Asp Leu Leu Thr Ala Asp Gly Glu He Arg His 
145 150 155 160 

Leu Thr Pro Thr Gly Glu Asp Ala Glu Leu Phe Trp Ala Thr Val Gly 

165 170 175 

Gly Asn Gly Leu Thr Gly He He Met Arg Ala Thr He Glu Met Thr 

180 185 190 

Pro Thr Ser Thr Ala Tyr Phe He Ala Asp Gly Asp Val Thr Ala Ser 

195 200 205 

Leu Asp Glu Thr He Ala Leu His Ser Asp Gly Ser Glu Ala Arg Tyr 

210 215 220 

Thr Tyr Ser Ser Ala Trp Phe Asp Ala He Ser Ala Pro Pro Lys Leu 
225 230 235 240 

Gly Arg Ala Ala Val Ser Arg Gly Arg Leu Ala Thr Val Glu Gin Leu 

245 250 255 

Pro Ala Lys Leu Arg Ser Glu Pro Leu Lys Phe Asp Ala Pro Gin Leu 

260 265 270 

Leu Thr Leu Pro Asp Val Phe Pro Asn Gly Leu Ala Asn Lys Tyr Thr 

275 280 285 

Phe Gly Pro He Gly Glu Leu Trp Tyr Arg Lys Ser Gly Thr Tyr Arg 

290 295 300 

Gly Lys Val Gin Asn Leu Thr Gin Phe Tyr His Pro Leu Asp Met Phe 
305 310 315 320 

Gly Glu Trp Asn Arg Ala Tyr Gly Pro Ala Gly Phe Leu Gin Tyr Gin 

325 330 335 

Phe Val He Pro Thr Glu Ala Val Asp Glu Phe Lys Lys He He Gly 
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Val He Gin Ala 
355 

Phe Gly Pro Arg 
370 

Asn He Cys Val 
385 

Ser Glu Leu Asp 

Ala Lys Asp Ser 
420 

Arg Val Asp Glu 
435 

Val Phe Ala Ser 
450 



Ser Gly His Tyr 
360 

Asn Gin Ala Pro 
375 

Asp Phe Pro He 
390 

Arg Arg Val Leu 
405 

Arg Thr Thr Ala 

Trp He Ser Val 
440 

Asp Met Ala Arg 
455 



345 

Ser Phe Leu Asn 

Leu Ser Phe Pro 
380 

Lys Asp Gly Leu 
395 

Glu Phe Gly Gly 
410 

Glu Thr Phe His 
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Arg Arg Lys Val 

Arg Leu Glu Leu 
460 



350 

Val Phe Lys Leu 
365 

He Pro Gly Trp 

Gly Lys Phe Val 
400 

Arg Leu Tyr Thr 
415 

Ala Met Tyr Pro 
430 

Asp Pro Leu Arg 

445 

Leu 
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Met Val Leu Asp 
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Gly Thr Ser Glu 
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Ser Ala Ala Arg 
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Glu Asp Ala Ala 
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Leu He Asp Phe 
65 

Glu Ala Ala Phe 

Gly Leu Leu Gly 
100 

Val Gin He Ala 
115 

Leu Leu Ala Glu 
130 

Met Ser Ser Ala 
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Gly Ser Thr Lys 

Ala Leu Arg Glu 
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Val Arg Thr Arg 
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Asp Lys Glu Tyr 
210 

Lys Glu Leu Val 
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Leu Arg His He 



Ala Val Gly Asn 
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He Gly Leu Ala 

He Val Leu Ala 
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Ala Ala Met Lys 
55 

Asp Ala Leu Asp 
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Ser Gly Gly Asp 
85 

Asp Ala Glu Glu 

Glu He Asn Tyr 
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Lys Met Arg Ala 
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Ala Gly Glu Arg 
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Ala Gly Leu Asp 
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Tyr Gly Val Arg 

Met Ser Ala His 
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Val Ala Asn Leu 
215 
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Pro Lys Met He 
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He Val Ala Phe 
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Gin Arg Lys Ala 
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Ser Val Gly Val 
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Gin He He Ala 

Asn Phe Val Tyr 
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Gly Leu Ser Glu 
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Arg Pro Gly Gin 
190 

Pro Leu Thr Val 
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Ser Ala Lys Gly 

Val Met Met Val 
240 

Pro He 
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Phe Ala Gly Leu 
580 

Ala Arg He Gly 
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